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FitzMaurice (report) (tables) 

Jet parts from beryllium for Sikorsky S-61 
helicopter engine 


3 
24 
, 9 


. 2 FF 
Sept. 8 41 


Mar. 10-145-153 
Apr. 21 141 


Oct. 20 9 
July 28 31 


Aug. 25 

June 16 

16 

Dec. 15 

. 10 
Oct. 


Sept. 


Oct. 20 
June 2-103-114 
Feb. 24 117 


rican 
hinist 


Lack of porosity noted in welded copper 

alloy (MW) Dec. 
‘69 outlook — Stee! output will drop as 

nonferrous output gains (charts) Jan. 
Plating without pollutants at Waring Products June 


Corrosion — Hard carbide applied to parts cuts 
surface wear (MW) 


Cost accounting — Your own plant: dream or 
nightmare ? 
Your own plant: the money problems 


Counterbores ond Countersinks 
Machining counterbores in flanges. N. 
Bradley (P1) 
Rubber cuts C’bore chatter. F.L. Rush (PI) 


Cut-off 
Lathe attachment holds part for smooth cut- 
off. Clint McLaughlin (PI!) 
— ae dies. Pablo Dryere (Ref. 


Third slide = cutoff improves hand screw 
machine. Ernest Jones (PI!) 


Cutting Fluids and Coolants 

Cold coolant for tough metals. P.J. 
we te 

Cutting oi! supply mounted right on dri!! 
press. H. Koslow (Pi) 

Frozen coolant makes it easier to cut tough 
metals (MW) 

How to machine copper alloys. T.F.G. 
FitzMaurice (report) (tables) 

Synthetic cutting fluid boosts too! life 
200% (Mw) 


2-103-114 
lo 64 


Cutting Tools 

Aluminum foil slitted in fully annealed 

condition (MW) 
indexes valid? Dr. John F. 
tables) 

CO, laser used in welding, cutting, drilling 
Studies (MW) 

Cutting accurate gears—fast 

Cutting thermoset composites (charts) 

EDM: internal slots cut by EDM in 7000-ib. 
venturi (MW) 

GM developes a new method of analysis to 
predict more accurately the erosion of 
brittle materials by bombardment with 
abrasive particles (T) 

Graph measures too! life in facing cuts (MW) 

iron beam can take it off or put it on (MW) 

Japanese studying adaptive contro! to extend 
tool life (MW) 

A look behind the cutting edge (T) 

Machinability of laminates under study (MW) 

Machining ‘forgotten’ parts. Hermanson & 
Brosheer 

Machining polyfoam. John Gabriele Jr. (PI). 

Milling logarithmic spiral teeth. R.A. Wallace 

A new way to feed tools. R.T. Berg 

Operator ‘listens’ to feed rate to save cutter 

L.W. Stouder ( PI) 

Optimized cutter geometries slice machining 
costs (MW) 

Optimum cutter try. F.J. McGee & 
others (report) (tables) 

‘69 outlook — Technical outlook: cutting 
(ri ) 

Roller cutters on flycutter machine meta! 
washers and discs. William Kahn (PI) 

Rotating cutter works faster 

Rotating cutter works faster, lasts longer 


Six tips on abrasive cutting. H.T. Biechele 

Tooling up for stainless. W.C. Clarke Jr.. 
(report) (tables) 

Tubular hole cutters can be fast-<utting, 
accurate, and easy to use. F.C. Fehely 
(PI) 

Ultrasonics team with diamonds to cut thin 
alumina (MW) 

UK researches potential of laser machining 
(mW) 


Using miniature end mills. T.A, Ribich 
table) 
Worn tools are detected and indexed (MW) 


Cylinders 
Air cylinder can be used to fill in as an 
emergency punch press. M.E. Duchoviner 


(PI) Jan. 13 134 


(ed) Editorial. (MW) Manufacturing Week. (Pi) Practical Ideas. (T) Trends 


January to December, 1969 


Four-slides for tubular parts. Loftus & 
Carlson (report) (tables) 
Milling contours on cylinders. B.C. 


osheer 
Smal! tubular parts. R.E. Funk (report) 
(tables) Apr. 


Apr. 21-161-169 
Mar. 24 101 
7-95-102 


Czechoslovakia — A look at Red Bloc machine 
tool trade. Fred Baer (map, charts, & 
table) 


D 


Dete Processing (see Computers) 


Deburring 

Deburring too! in tailstock works quickly. 
R.J.D. Hill (PI) 

Electrochemical deburring during 
machining (MW). 

ECM cuts 7 min. deburring time to 
30 seconds (MW) 

ecu —— with graphite. 

DeGroat 


George 

ECM for Cake auto parts. 
W.A. Hawkins 

Fast ou of fasteners by chemical 
milling (i 

For faster vibratory finishing merchani ze! 
Lutes & Wright 

Keeping sheared burrs equal. 
E.J. Goulet (Pi) 

Tiny graphite spheres speed hole 
deburring (MW) 


Depreciation 
nalysis of tool stee! failures. C.S. 
ee (Ref. Sk. Sheets) 1. Sept. 8- 


Death by investigation (ed) 

What life for facing tools? Ist Lt. L.L. 
Lehn (chart) 

Who needs the investment credit ? (ed) 


Diemonds, industrial 
Coated diamonds bond better to cutting 
tools (MW) 
Diamant Boart undertakes extensive tests 
on methods of steel grinding (T) 
Diamond for grinding wheels. R.B. Massad 
(Ref. Bk. t) 


A diamond wheel that can grind carbides, 
ceramics, tool steels, and plastics (T) 

Diamonds for grinding stee! (T) 

Grinding steel with diamonds. J.J. Dwyer, 
J 


ld 
New look at diamonds. Charlies Emerson 
Ultrasonics team with diamonds to cut thin 
alumina (MW) 
What's new in diamond tools ? — Inter- 
national industria! Diamond 
Conference 


Die Costing 
Cast tooling gets better. G.D. Stutzman 
Cored holes in diecastings (Ref. 8k. Sheet) 
(chart & table) 
oe eats assembles plastic parts 


Fast diecasting on a vertical 

For faster vibratory finishing mechanize ! 
Lutes & Wright 

Precision-cast die inserts cut die costs 
for forging automotive front whee! 
Spindles (cover) 

Stainless bracket being diecast (T) 

Switch prevents slide damage on die 
casting units (MW) 

Trimming of diecastings, 2. A.J. Titone 
(Ref, Bk. Sheet Sheet) 

Tungsten alloy for die casting dies (T) 

Vibrator ——— of zinc die castings. 
J.B. Rittredge (Ref. Bk, Sheet) (chart) 


Die Casting (also see Casting) 


es 
Analysis of tool steel failures. C.S. 
Azzalina (Ref. Bk. Sheet) 1. Sept. & 


0 





January to December, 1969 


Cast tooling gets better. G.D. Stutzman 

Chicago Tool and Die institute Committee 
investigates new too! and die markets in 
oceanography, aerospace, and systems- 
built homes (T) 

Dua! control for dies 

reese —& sections. P. Dryeve 
(Ref. Bk. Sheet) 

Fluidic system protects four-station 
die (MW) 

Foam dies aid stretch forming. George 

‘oat 


Forming for finish. M.J. Goldstein 

Guide pins for die setting. Ernest 
Jones (P1). 

Japanese school teaches Cope method of 
die design engineering 

Metalworking in America 
Partners in precision — Alliance Tool 

Tool & Die 

Picatinny Arsenal: Shearing die cuts 
ammo cost 

Piercing die assembly punches variable 
hole pay 4 in sheet metal panels. 
F.L. Rush ( 

Pipaye gyback dies ee epee forming. John 0. 


Punch i Le ‘tie cl clearances. H.R. H 
~e a. Sheets) 1. May 19- 1s 2. June 

7 a S war on air pollution 

f 

Rapid wire-cutoff dies. Pablo Dryere (Ref. 
Bk. Sheet) 

Sacrificial’ die forms tapered tube (T) 

Scan, compute, punch NC due tapes (T) 

Specia! ejector for second operation dies. 
Federico Strasser (Pi) 

Special! tooling block provides fast chang- 
ing for Morse taper shanks. D.F 
Kimberling (PI) 

Sprayed foam makes stretch dies (T) 

Stretching blanking strip stock saves on 
punch and die wear. E. J. Goulet (PI) 

Technique for vapor depositing modified 
titanium carbide on extrusion dies (T) 

Urethane dies form an airfoil. Everett 
Dowdy 


Dimensioning (see Drafting) 


Dowels—Too! pulls dowels. J.A. Waller(Pi) 


Drofting 
How to order better forgings. O.F. Surbank 
(report) 
Wrap-around drawing speeds contour 
cutting (MW) 


Nov.17-125-135 
Feb. 24 3 


Drowing (see Stamping) 


Drilling 

AIA revises twist drill specs (T) 

Beveled 7 guides drill at an angle 
F.L. Rush (PI) 

CO. laser used in welding, cutting, drilling 
studies (MW) 

Cold coolant for tough metals. P.J. 
Ziegelmeier 

Cutting oi! supply mounted right on drill 
press. H. Koslow (Pi) 

Drill conservation. H. Miller (PI) 

Drill-test stand uses hydraulics to evaluate 
Grill sharpness. W. Slamer (P1) 

Drilling machine clamp turns 180° to secure 
both round and flat material. J.A. 
Waller (PI) 

Drilipress cuts fiber discs. Clint 
McLaughlin (PI) 

CGS posees Grills holes 0.005 in. diameter 


Fixture holds screw for cross-drilling. 
Clint McLaughlin (Pt) 

Flush holes in electrodes. B.E. Long (PI) 
GM develops a new method of analysis to 
predict more accurately the erosion of 
brittle materials by bombardment with 

abrasive particles (T) 
How to machine copper alloys. T.F.G. 
F itzMaurice (report) (tables) 
How to use half-round drills. F.M. 
Butrick Nov. 
insuring good hole spacing. George 
Schaffer May 
Ligament | thickrfiess is checked during 
drilling operation on a 12-ft. dia tube 
sheet (cover) 


Dec. 1 39 
June 2-103-114 
7 115 
19 155 


May 19 


rican 
hinist 


Machining data for stainless steels (Ref. 
Bk. Sheet) (table) 

7s Hwy A _— for repeat drilling. 

Rush ( 

Magnet with ert bushing prevents dril!- 
point wander. William Slamer (PI) 

Multiple-spindile drill head operated in lathe 
tailstock. Clint Mc Laugh!in (PI) 

‘69 Tool Show report 

NC laser unit drills, measures automati- 
ae ww) 

mates be better boilers. J.L. Fread & 

Point ie ths for drills (Ref. Bk. Sheet) 
(tables 

Quick way to EDM holes. Alvin Martin( Pi) 

ae Grill changing. Clint McLaughlin 
(PI). 


Russians drill deep holes with worm dril! 
(ww) 


Six good ideas for handling shafts; or, how 
to keep out of trouble. G.D. Pheil (PI) 
Smal! tubular parts. R.E. Funk (report) 
_ (tables) 
** speeds NC drilling. James P. 
s 


Standard gun drill converts to carbide 
drills. G. Spasink (PI) 

Support saves drilling. Ernest Jones (PI) 

Tool centers vise when drilling round stock 
B.J. Leavitt (Pi) 

Torque handle limits force at drilipress. 
Ernest Jones (Pi) 

Tried magnesium drill jigs ? George 
DeGroat 

“Woodpeckering”’ with gundrilis (T) 


Drives—Sundstrand Aviation: testing goes on 
tape. E.W. Giloy 


Dust Collectors—Punchmaker’s war on air 
pollution pays off 


Education (see Training) 


Electrical and Electronic Manutecturing 
Aerospace resins to compete with epoxies. 
others (MW) 
“Black capitalism’ 
FIGHTON Inc. 
Bunker-Ramo Corp — NC under NC test 
Electric motors: Rotating cutter works 
faster 
Even the elephants look up! 800-ton gantry 
mill will soon start to work on large 
steam turbine components 
——— in America 
ina nt by —— around’. 
Droseel & DeGroa ~ 
logarithmic ~ = teeth. R.A. 
Wallace 
ifthe & others dies speed forming. John 0. 
enz & 
“Special speeds NC drilling’’ 


at work — Rochester’s 


. James P. 


Wiles 
Sputtered Si02 aids production of circuits 
(MW) 


World’s oldest NC mill? — Becker mil! 
completely rebuilt and then retrofitted 
with NC for machining electronic parts. 
E.S. Johnson 


Electrice! Machining 
Controls improve on forgings. C.W. 
Fink! 
ECM cuts 7 min deburring time to 30 
seconds (MW) 
ECM deburring-with graphite. George 
DeGroat 


ECM for deburring auto parts. W.A. 


Hawkins. 

ECM: Modular ECM heads controlled by a 
single unit (MW) 

ECM: Modular ECM heads—with NC (T) 

ECM process drills holes 0.005 in. diame- 
ter (MW) 

EDM — Alliance Tool & Die: Partners in 
precision 

oe surfaces made good-as-new 


EDM: intemal! slots cut by EDM in 7000-ib 
venturi (MW) June 

EDM: No can do — except by EDM. George 
DeGroat 


Apr. 


July 


(ed) Editorial. (MW) Manufacturing Week. (PI) Practica! ideas 


(T) Trends 


EDM: portable EDM units work on various 
machines (MW) 

EDM: Quick way to EDM holes. Alvin Martin 
(PI) 


EDM technique that uses only one electrode 
instead of three (MW) 

EDM: Who's afraid of EDM? G.N 
MacDonald 

Electrochemical deburring during 
machining (MW) 

Clocherhamiens moving-clectrede 
deburring 

Elecbestalic spraying of dye penetrants on 
metal parts for flaw detection cuts 
costs (T) 

lon beam can take it off or put it on (MW) 

‘69 outlook — Technical outlook: ECM and 
EDM (report) 

69 Too! Show report 

Plug-in circuit cards contro! machine 
operation (MW) 

STEM process detailed (T) 

Underwater shock waves produce aerospace 
parts (MW) 


Electrodes 

Accurate points for electrodes (Pi) 

ECM deburring-with graphite. George 
DeGroat 

EDM techniques that use only one electrode 
instead of three (MW) 

Flush holes in electrodes. B.E. Long (PI) 

Improved method cuts stee! with welding 
electrode (MW) 


Electrotorming 

Concept of texture and some of its qualities 
are shown in contrasting electroformed 
surfaces (cover) 

Electrolyte is added to holder in which dia- 
mond grit is electroplated to a stee! disc 
(cover) 

Fiber-+einforced composites made by 
electroforming (MW) 

A look at surface finish. Harold Adkins 
(chart) 

Plastic molding, NC moldmaking, and 
electroforming team up to produce 
Fresnel lenses (cover) 


Electrolytic mochining (see Electrica! machining) 


Electron Beom 

Electron beam inspects circuitry (MW) 

Electron-beam uncovers new materials for 
rolling bearings (MW) 

E8-vacuum method improves metal 
strength (MW) 

Electron-beam welder is set up to weld a 
large titanium part for the Navy's new jet 
fighter (cover) 

EB welding cuts plane weight at Grumman 
Aircraft 

Giant electron-beam we ider chamber works 
on pressure hulls, cylinders 

New materiais for bearings (T) 

Nonvacuum EB welder has a movable 
head (MW) 


Electron Beam (see also Electrica! Machining) 
Electroplating (see Ploting) 

Embossing (see Stamping) 

Engineering drawings (see Drofting) 


Engines (see Automobile Menutecturing OF Aerospoce 
Manutec turing) 


Estimating—What life for facing tools ? lst 


Lt. L.L. Lehn (chart) May 


Etching (see Chemica! milling) 





European Machine Tool Exhibition (11th)- 
Paris unveils some surprises. Anderson 
Ashburn & others 


Explosives forming (see Forming) 


Ex 
f look at Red Bloc machine too! trade. 
Fred Baer (map, charts & table) 
Three views of intercept (ed). 
US pushes Japan to ease trade curbs. 
Boyd France 


Extruding 

Cast tooling gets better. G.D. Stutzman 

Cobalt extrusions produced from power 
compaction (MW) 

Right-angle cutter chops extrusion. 

mest Jones (PI) 

Russians extrude aluminum panels 63 
inches wide (MW) 

Tungsten self-lubricates for extrusion (MW) 


F 


Facing—What life for facing tools ? lst Lt. 
L.L. Lehn (chart), 


Fosteners 
Aircraft fastener cuts costs, trims weight 
(MW) 


SAE talks better fasteners 


Feeding Devices 
Feeds planned to handle 3/8 and 5/8 in. 
strip stock (MW) 
How to blank heavy strip 
1. How to feed heavy strip. A.F. 
Lehmann 
2. Blanking and drawing 3/8-inch strip. 
Rupert Le Grand Jan. 13 112 
How to machine copper alloys. T.D.G. 
FitzMaurice (report) (tables) 
a feed has no table or cross slide 
( ) 


June 2-103-114 


Au. ll 4 
A new way to feed tools. R.T. Serg Aug. ll % 
Operator “listens” to feed rate to save 

cutter damage. L.W. Stouder (PI) june 2 122 
Orienting parts for assembly (report) July 28-105-110 
Too! feed secret of faster gear making 

concept (MW) May 5 3 
Tooling up for stainless. W.C. Clarke Jr. 

(report) (tables) June 16-87-94 
Using miniature end mills. T.A. Ribich 

(table) Oct. 2 6% 


Fibers 
Continuous way of making titanium-boron 
fiber tapes (MW) 
Fiber-reinforced composites made by 
electroforming (MW) 
— fiber, Kynol, won’t burn or melt 
) 


Filament Winding—Filament-wound composite 
used in bearings (MW) 


Filtration 
Cooling plus filtering aids laser pumping 
( 


Filter out NC downtime — close attention 
to hydraulic fluid cleanliness provides a 
valuable payoff. C.F. Garney 


Finishing (Berre! and Vibratory) 

Alumina flame spray coating withstands 
3000F (MW) 

Aluminum made more resistant to salt 
Spray (MW) 

A better shake for finishing. W.E. Brandt 

A close look at surface finish. Dr. 0. 
Johari 


Coating for stee! and superalloy surfaces is 
said to provide better protection (MW) 


rican 
hinist 


Concept of texture and some of its 
qualities are shown in contrasting 
electroformed surfaces (cover) 

EDM-damaged surfaces made good-as-new 
MW) 


Electrolytic conversion coating gives 
titanium hard, resistant surface (MW) 

Finishing with flat honing 

For faster vibratory finishing mechanize ' 
Lutes & Wright 

Forming for finish. M.J. Goldstein 

Lightweight spray coating system is 
portable (MW) 

A look at surface finish. Harold Adkins 
(chart) 

Save with plunge belt grinding 

Ski making: Pacing the ski boom 

Smal! tubular parts. R.E. Funk (report) 
(tables) 

sey coating with electrogasdynamics 
Too loud for workers—let a robot do it 
(MW) 

Tool peens the inside of a hole in three 
minutes (MW) 

Understanding wheel-dress. Lincoln 
Piotrowski (table) 

Vibratory ee ey zinc die castings. 
J.B. Kittredge (Ref. Bk. Sheet (chart) 


Fixtures (see Jigs and Fixtures) 


Flame Cuttin 
Direct dialing for flame cutting of regular 
patterns (MW) 
Flame cutter produces gears and racks 
(MW) 


Linde CM-70 Telerex: Does ‘everything but 
break for coffee’ (T) 
Torches cut cost of teeth. Tony Hogg 


Flame Hardening (see Heat treatment) 


Fluidics 
Fluidic sorter classifies parts by 
millionths (MW) 
Fluidic system protects four-station die 
(MW) 


Fluidics package serves as a universal 
detector (MW) 


Forgi 

Bendix Corp.: Building big feet for the C-5. 
Meyers & 8rosheer 

Broaching a tough auto part. T.F. 
McGarry 

Cast tooling gets better. G.D, Stutzman 

Controls improve on forgings. C.W. Fink! 

Hot forging PM parts 

a os - ler better forgings. O.F. Burbank 


m1 ier weight helps lock vise. 
R.J.D. Hill (PI) 

Jet parts from beryllium for Sikorsky 
S-61 helicopter engine 

Metalforming process combining features of 
both casting and forging (T) 

Pe rd controls contouring for job shop. 

orge DeGroat 

Russians hot up auto forging for Fiat 124. 
Kar! Lacy 

Titanium-alloy aircraft wheels being forged 
(MW) 


Tricky tools build a giant jet. George 
DeGroat 

Zinc forgings make pane on zinc 
‘dream car’. (MW 


Forming 

Alloys hot-formed without oxidation 
protection (MW) 

Aluminum cups formed on turret lathe. H. 
Koslow (PI) 

AMSA's Third Internationa! Conference 
Stampers talk sheet forming 

Cast tooling gets better. G.D. Stutzman 

Cobalt extrusions produced from powder 
compaction (MW) 

Cold forming gets hot. Rupert Le Grand 

Cold forming plastic parts. Rupert Le Grand 

Cold-warm former producing gear blanks for 


ptos (MW) 
Di — gage pinpoints bar distortion 
(ww) 


Fancy plastics by the millions. Rupert 
Le Grand 


(ed) Editorial. (MW) Manufacturing Week. (PI) Practical Ideas 


1 
4 


3 
hh 55 


le 71 
5 


8 4 
8 lil 
2 2 
27 124 


7-95-102 
22 120 


_\-S 
7 3 
24 8 


Jan. 27 109 
Jan. 13 107 
Feb. 10 9% 
Nov. 3 9” 
Sept. 22 9% 
Nov.17-125-135 

168 


117 


6 
28 
21 
19 
15 


7 


(T) Trends 


January to December, 19%9 


Feeds planned to handle 3/8 and 5/8 in. 
Strip stock (MW) Jan. 
Foam dies aid stretch forming. George 
DeGroat Mar. 24 
Ford Motor Co. is going to produce pinions 
by computer-controlled forming (T) Sept. 8 
Forming for finish. M.J. Goldstein May 5 
Four-slides for tubular parts. Loftus & 
Carlson (report) (tables) Apr. 21-161- 
Get ready for plastics molding! Rupert Le 
Grand (tables) May 5 
Horizontal-type injection molder largest 
ever (MW) Jan. 27 
Hot former rolls 900 parts per hr. from bar 
stock (MW) Jan. 27 
How to blank heavy strip 
1. How to feed heavy strip. A.F 
Lehmann Jan. 
2. Blanking and drawing 38-inch strip. 
Rupert Le Grand 
Huge compression molding machine forms 
auto parts (MW) 
Machining data for stainless steels (Ref. 
Bk. Sheet) 
Measuring the properties of plastic while the 
material is being molded (T) 
Metalforming process combining features of 
both casting and forging (T) 
Metalworking in America 
Partners in precision—Alliance Tool 
& Die 
New press solves dwel! problem in stamp- 
ing plastics (MW) 
‘69 outlook — Technical outlook: formir 
(report) 
NC yh bender cuts production time by 
65% (M 
PR a detector prevents mold 
closure (MW) 
One-piece plastic products molded on 
rotational unit (MW) 
Piggyback dies speed forming. John O. 
Lenz & others 
Plastic molding, NC moldmaking, and 
electroforming team up to produce 
Fresnel lenses (cover) 
wae forgings shew high strength 
(Mw) 
Rotational antes of large parts 
Sixteen-cavity mold in a nigh-speed injec- 
tion molding machine produces long, thin 
parts (cover) 
Sprayed foam makes stretch dies (T) 
Strong panels for Lockheed’s L-1011 (T) 
Tapered tubes cold drawn in one step (MW) 
Ti formability doubled at 1700 to 1800 F 
(MW) 
Underwater shock waves produce aerospace 
parts (MW) 
Wire reinforced composites made by explo 
sion ( 


Forming (see also High-Energy Rote Forming, Stomping) 


Foundry (see Costings) 


G 


Gegi 

Aaja ustable Seuttes gage for shafts. G. 

Spasink (Pi (Pp 

Beta tee checks coating on jet 
blades (MW) 

Cutoff-saw gage measures to within 1/8 in. 
Clint Mc Laughlin (Pt) 

Differential gage pinpoints bar distortion 
(ww) 


Faster crankshaft gaging at Oldsmobile 
Cees material is called best ever 
(Mw) 


Gage pins held neatly. E.J. Goulet (Pi) 
— sets back rail to variable settings. 
L. Rush (PI) 

Hole-to-hole gage sets up dolt circle. 
Harold Crawford (PI) 

Locating a for stepped shafts. K.N. 
Gupta (PI 

Measuring roundness in place. F.W. Witzke 

Micrometer-type gage scribes from edge of 
—_ in layout operations. K. Koslow 
(PI). 

Plumb-bob works as a level, and provides 
degree readings. William Slamer (Pi) 

Probes check out-of-roundness as part 
Stays still (MW) 

Radius checking gage and master. B.S. 
Chauhan (PI) 

Recess gage transfers dimensions from iD 
out to end fitting. J.A. Waller (Pi) 





January to December, 1969 


Shaft gaging in place 

Toolmaker’s roller-type gage can operate 
from an existing bore hole. William 
Slamer (PI) 

Wire gage for gap. Federico Strasser (Pi) 


Gaging (see also Inspection and Measuring) 


Gearin 
Blanks from rolled gear bar. Jiro 
Wakabayashi 
Cold-warm former producing gear blanks for 
autos (MW) 
Composite gears use hardened tooth 
segments (MW) 

Cutting accurate gears—fast 
Gear-generating process estimated to be 
6 to 10 times faster than hobbing (T) 

Gear hobbing to close specs 

‘69 Tool Show report 

Tip retief produced by a hob. D.L. 
a (Ref. Bk. Sheets) 1. Oct. & 


Tool feed secret of faster gear making 
concept (MW) 

Tooling for special gears. George 
DeGroat 

Torches cut cost of teeth. Tony Hogg 


Geering (see also Hobbing) 


Germany—A look at Red Bloc machine too! 
trade. Fred Baer (map, charts, & 
table) 


Gless 
Glass spheres top fibers as plastics rein- 
forcement (MW) 
Laser glass operates at higher power 
levels (MW) 


Gless Fibers 
Glass spheres top fibers as plastics rein- 
forcement (MW) 
New ) ~,pstemeennes plastics devel- 
(Mw) 


Tape comes to tape laying—composite 
Structures to make aircraft sections of 
low weight and high strength 


Gold—Non-cyanide plating no waste, good 
results (MW) 


Graphite 

ECM deburring-with graphite. George 
DeGroat 

Lighter, stronger composites for aerospace 
parts (MW) 

LTV Aerospace Corp, tests a wingtip made 
of a graphite composite (T) 

Ni-coated graphite makes A! castings gal! 
resistant (MW) 


Grinding 

a . aids tool grinding. F.L. 
Rush ( 

Bendix a world’s largest plunge 
grinder (MW) 

Building computer tape heads. Charles 
Emerson 

Ceramic ane grinds jet blades in 
flight (MW 

Compound a ~the easy way. F.M. 
Butrick (Ref. Bk. Sheet) 

Diamant Boart undertakes extensive tests 
on methods of stee! grinding (T) 

Diamond for grinding els. R.B. Massad 
(Ref. Bk. Seen 

A diamond wheel that can grind carbides, 
ceramics, tool sheets, and plastics (T) 

Diamonds for pers steel (T) 

Dressing tool 
F.L. Rush (PI) 

Grinder files down ram even with press bed 
again. E.J. Goulet (PI) 

Grinding process reduces weight of space- 
craft metals (MW) 

Grinding stee! with diamonds. J.J. 
Dwyer Jr. 


‘or grinder speeds work setup. 


rican 
hinist 


Grinding wheels rev up 

Japanese using NC cam grinder (T) 

New carbide inserts ground from old. N. 
Bradley (Pi) 

New look at diamonds. Charlies Emerson 

New type of diamond abrasive especial! 
for dry grinding of tungsten carbide (T) 

Plunge grinding an E-52100 stee! bearing 
race at 16, sfpm on a 20-hp centerless 
grinder (cover) 

Plunge grinding of 1D forms 

Precision in an old shop — Atlantic Master 
Craft. Charles Emerson 

Punchmaker’s war on air pollution pays off 

Save with plunge belt grinding 

Serrating operation is but one step in the 
production of a rotary indexing device 
(cover) 

Shock absorber helps grind thin rods 
Mario Garrolini (PI) 

Shoe-type centerless grinding 

Ski making: Pacing the ski boom 

Speed limit raised to 16,000 sfpm (MW) 

—_ amps compensate for whee! wear 
(MW) 


Titanium can be ground with diamond 
wheels (MW) 

Ultrasonics grind square holes 

Understanding wheel-dress. Lincoln 
Piotrowski (table) 

Water-cooled mandre| minimizes tube gr ind- 
ing distortion. J.A. Waller (Pi) 


What's new in diamond tools ? — Internation- 


al Industrial Diamond Conference 


Grooving = rolling tool. Ernest 
Jones (PI) 


Guided Missiles (see Aerospoce Mfg.) 


Guns (see Ordnance Manufacturing) 


H 


Hommers (see Forging) 


Hordening (see Heot Treatment) 


Heating and Heat Treatment 
Annealing closed structures. J. 
Schmidt (PI) 
to heat-heat 7075 aluminum 
(MW) 
Cleaner space-age metals will come from 
Universal-Cyclops’ new furnace 
Dynamic heating of workpiece fights 
chatter (MW) 
Extra stock saves heat-treat distortion. 
R.J.D. Hill (PI) 
A hardening problem. J. Schmidt (Pt) 
Heat-treated aluminum-alloy parts emerge 
from a water quench (cover) 
Heat treating aluminum (report) 
(tables) 
Heat-treatment of maraging steels (Ref. 
Sheet) 


Hot-work too! steel. J.J. McCarthy (Ref. 
Bk. Sheet) (tables) 1. 

INCO tests mechanical alloying (T) 

Induc.ion-heating system is designed for 
continous-casting operations 

aa runs heat-treat lines at British 
Leyland’s Cofton Hackett plant. W.A. 
Hawkins 

69 outlook Technical outlook: Heat treating 
(report) 

Preheated platens aid large casting 
welding (MW) 

Preheating for flash welds. Kaye 
Karle (Pi) 

at my ceramic speeds curing 
process ( 


High Energy Rate Forming 
Graded’ piece joins widely dissimilar 
metals (MW) 
Large HERF machine is planned (MW) 


Hobbing 
Gear hobbing to close specs 
New hobber is designed for carbide 
hobs (MW) 


- 6117-132 


Feb. 
Aug. 


10 159 


28 113 
17 53 


28 161 


17 122 
27 16) 
0 4 
17 159 
24 4 


(ed) Editorial. (MW) Manufacturing Week. (Pi) Practical ideas. (T) Trends 


Tip relief produced by a hob. D.L 
ae (Ref. Bk. Sheets) 1. Oct. 6- 


Hoists (see Materials Hondling) 


Honeycomb—Genera! Dynamic’s Fort Worth Div 
NC mills digitize own tapes 


Hon in: 
Finishing with flat honing 
What's new in diamond tools ? — internation- 
al industria! Diamond Conference 


Hungary—A look at Red Bloc machine too! 
trade. Fred Baer (map, charts, & 
table) 


Hydrovlic Equipment 
Combination line builds hydraulic pistons 
Filter aut NC downtime—c lose attention to 
hydraulic fluid cleanliness provides a 
valuable payoff. C.F. Garney 
New hydrostatic slide can correct errors 
(ww) 


Imports 

A look at Red Bloc machine tool 
trade. Fred Baer (map, charts & 
tables) 

More import classifications (T) 

‘69 outlook—Machine too! imports to drop 
again (report) (chart) 

Rhodesian policy faces a change (T) 

US pushes Japan to ease trade curbs 
Boyd France 


Indexing 

Are ting indexes valid? Dr. John F 
Kahles (table) 

Borer is a center island in a dial indexer 

Dividing a circle in millionths 

—_—— rotary tool for a press pierces 
radia! holes in spun bow!. Clint 
Mc Laughlin (PI) 

Indexing table uses stee! balls to divide 
circle (MW) 

Serrating operation is but one step in the 
production of a rotary indexing device 
(cover) 


Indicators 
Fluidic package serves as a universal de 
tector (MW) 
Indicator adaptor speeds switching from 
cutter. Mario Garrolini ( Pl) 


Inspection 
An improved radiographic amplifier pane! 
(ww) 


7) inspects airbus fuselage 

panels ( 

Ceramics bore engine blocks at Ford Motor 
D.B. Dobbins 

Electron beam inspects circuitry (MW) 

Electron ‘scope eases surface investiga- 
tions (MW) 

~~~ spraying of dye penetrants on 

tal parts for flaw detection cuts 

onsts (T) 

Exotic inspection ~—-¥ Westinghouse 
Forum. R.L. Hatsche' 

Faster crankshaft oupna at Oldsmobile 

Fluidic sorter classifies parts by 
millionths (MW) 

ts ” material is called best ever 
(MW) 


Granite and air combine to make accurate 
CMM (MW) 

ery used to check precision bore 
(ww) 


indexing table uses stee! balls to divide 
circle (MW) 
—— good hole spacing. George 
haffer 


Isotope unit takes readings on meta! sheet 
thickness (MW) 





Keeping the odd bal! ay — device uses 
titanium carbide rolls 

Laser measuring unit eliminates alignment 
error (MW) 

Li it thickness is checked during drii!- 
ing operation on a 12-ft-dia tube sheet 
(cover) 

ar an internal thread. J.A. Waller 


roundness in place. F.W. Witzke 
ts and compensates for metal 


Measuri 

Monitor 
wear (MW) 

‘69 outlook — Technical outlook: inspection 


report 
Probes check out-of-roundness as part 
stays still (MW) 
e-finish comparator uses light 
reflection (MW) 
3D probe checks NC work. George 
DeGroat 


Ultrasonics and holography inspection 
system looks into metal objects (MW) 
Worn tools are detected and indexed (MW) 

‘X-ray effect’ shows a turbine-engine 
rotor shaft being checked for roundness 
and concentricity (cover) 


institute of Electrical & Electronic Engineers- 
Machine Too! Conference: Users sound 
off on problems of NC 


Internationa! industria! Diamond Conference- 
What's new in diamond tools? 


Inventory—Record growth continues in Japan 
tables) 


Inventory AM Tenth inventory of Metalwork ing 
Equipment—Tenth inventory by plant size 


(report) (tables) gan. 13-116-123 


lron—Machining core irons and magnetic 
alloys. W.S. Eberly (Ref. Bk. 
Sheet) (table) 


Jan. 13 127 


Japan—Record growth continues (tables) May 


Jig Boring (see Boring) 


Jig Grinding (see Grinding) 


Jigs ond Fixtures 

Attachment extends a mike. E.J. 
Goulet ( PI) 

Ball fixture grips tube for milling flats. 
R.J.D. Hill (PI) 

Bolt jig holds headed pins in lathe. R.J.D. 
Hill (PI) 

Collet-type jig. J.A. Waller (PI) 

Drill-test stand uses hydraulics te evaluate 
Grill sharpness. W. Slamer (PI) 

Fixture allows long spring winding. D.F. 
Kimberiing (PI) 

Fixture clamps under drill spindle and 
indexes 120° with little time loss. Aldo 
DeFeo (Pi) 

Fixture holds a bar in tooling block. 

F, Kimberling (P1) 

Fixture holds screw for cross-drilling. 
Clint McLaughlin (PI) 

Key holder speeds production-chuck out- 
put. R.J.D. Hill (PI) 

New carbide inserts ground from old. N. 
Bradley (PI) 

Pallets speed NC setups. Robert Loeser 

Quick multiple bal! fixture. R.J.D. Hill 
Pi) 


Stee! balls equalize fixture pressure. 
Abraham Lew (PI) 

Tap-wrench fixture supports dowel pins. 
R.J.D. Hill (PI) 

Tried magnesium drill jigs ? George 
DeGroat 

i. 
Two special application welding jigs. F.L. 


can 
hinist 


Job Shops 
Bring on the girls! Torco, inc.; Georgia 
shop trains girls to solo on machine tools 
in less than four hours 
Machining ‘‘forg * parts. & 
Brosheer 


Menasc o Mfg. Co.: Tricky tools build a 
giant jet. George DeGroat. 
Metalworking in rica 
Partners in precision — Alliance Tool 
& Die 
NTDPMA talks to Congress (T) 
NC time for hire. B.C. Brosheer 
“i ae ae contouring for job shop. 


vessiaion in ro id shop — Atlantic Master 
Craft. Charles Emerson 
Risk and reward on your own (ed) 
Your own plant: dream or nightmare 7 
Your own plant: the dream 
Your own plant: the nightmare 
Your own plant: the problems 
The set-up problems 
The technical problems 
The ——¢ lems 
The prop ie problems 
The iness problems 
Your own plant: the beginning 


K 





Keys and Keywoys 
Bulley-mounting tools help locate keyway. 
Clint McLaughlin (PI) 
Six good ideas for handling shafts; or, how 
to keep out of trouble. G.D. Phei!l (PI) 


Knurling—Thread chaser cuts a clean, sharp 
knur! (PI) 


L 


Leber 

Black capitalism’ at work—Rochester’s 
FIGHTON inc. 

Bring on the girls! Torco, inc., Georgia 
shop trains girls to solo on machine tools 
in less than four hours 

Girls ‘man’ the machine tools and help 
a southern plant combat the skilled-labor 
shortage (cover) 

ILO’s most happy Fellows. Jack Star 

Is this your toolroom ? (ed) 

LTVA: from orchards to aerospace. Marvin 
Reid 

‘69 outlook —What’s happening to wages and 
prices (report) (tables) 

NC helps solve skill shortage 

Pre-employment audiometric tests (T) 

To strike a better bargain (ed) 

Your own plant: dream or nightmare ? 

Your own plant: the dream 
Your own plant: the nightmare 
Your own plant: the problems 

The set-up problems 

The technical problems 

The money problems 

The people problems 

The business problems 
Your own plant: the beginning 


Losers 
Black box 
MHz (MW) 
CO. laser used in welding, cutting, drilling 
Studies (MW) 
bar plus filtering aids laser pumping 
(ww) 


tracks laser pulses at 3 


Holography spots changes in object under 
stress (MW) 

Laser glass operates at higher power levels 
(MW) 

Laser may help improve length standard 
(MW) 


Laser measuring unit eliminates alignment 
error (MW) 

Microscopic transistor elements are being 
welded by a laser (MW) 

4 — generation of lasers from Sylvania 
(T) 

NC laser unit drills, measures automatically 
(MW) 


Uk reasearches potential of laser machin- 
ing (MW) 


Lathes (see Turning) 


(ed) Editorial. (MW) Manufacturing Week. (PI) Practical ideas 


(T) Trends 


January to December, 


Latin America—Machine demand grows 


Lew 
Hear! Hear! — Javits amendment to the 
tax bill (ed) 
High court restricts patents (T) 
Machine builders get the word on product 


liability 
NTDPMA talks to Congress (T) 
Product liability suits rising. Harry 
Vandernoot 


Lead—‘69 outlook—Stee! output will drop as 
nonferrous output gains (charts) 


Leasing of Machinery—NC time for hire. B.C. 
Brosheer 


Leipzig ae Oe Red Bloc machines at 
Leipzig. Robert Ingersol! 


Lighting—Digita! light deflector (MW) 


Lubricetion 
More effective lubrication in metal de- 
formation (T). 
Solid lubricant has long life (MW) 
Stee! has its own lubricant (T) 


M 


Machine Tool Show (see Tool Show) 


Machine Tools 


Analysis of too! steel failures. C.S. 
Azzalina (Ref. Bk. Sheets) 1. Sept. 8- 
133, 2 


Are your machines loafing? J.F. Allen 

(charts & table) 
Bendix Corp.: Building big feet for the C-5. 

Meyers & Brosheer 
Chicago Tool and Die institute Committee 

investigates new tool and die markets in 

oceanography, aerospace, and systems- 

built homes (T) 
Computer uses stressed at Westinghouse 

Forum. R.L. Hatschek 
European Machine Tool! Exhibition (11th) 

Paris unveils some surprises. Anderson 

Ashburn & others 
High court restricts patents (T) 
Highly accurate readout made for machine 

tools (MW) - W 
lEEE conference: users sound off an prob- 

lems of NC 
Just one week (ed). Sf 
Latin machine demand grows 104 
A look at Red Bloc machine tool trade. 

Fred Baer (map, charts & table) - 24 
Machine builders get the word on product 

liability M 19 133 
Machine too! vibration. Neville Rieger 

(report) (chart) 11-65-74 
Machinery — up 13% in 1969 (table) 6 105 
Machining ‘““forgotton’’ parts. Hermanson 

- M le 78 


Metalworking in America 
Partners in precision—Alliance Tool 
& Die 22 108 
NMTBA: Machine too! orders and ——— 
Jan. 13- %, Feb. 10-53, Mar. 10-53, Apr 
57, May 525, June 2-55, July 14-39, a. 
11-35, Sept. 8-55, Oct. 6-51, Nov. 3-37, 


New hydrostatic slide can correct errors 
(Mw 


The next wave: still coming (ed) 

Mo ome (cover) —- 

. | - new s for 

“Se tooke USA (report) hes, & 
table) 

69 outlook — NMTBA: Net new orders, 
backlogs and shipments (millions of 
dollars) (report) (tables) 

‘69 outlook — World machine tool production 
and trade (report) (charts & tables) 

1969 Philadelphia Metai Show in Print 

199 Tool Show in Print 

NC maintenance gets easier. R.P. Sloss 

NC plants in metalworking. R.L. Hatschek 
(report) (tables) 

NC retrofit for mid-range priced machine 
tools (MW) 


Jan. 
Oct. 
Apr. 1 
Dec. 15 


Mar. 10-129-133 
Mar. 24 4 





January to December, 19%9 


Productivity shows only smal! increase 
(table) Oct. 6 105 
19 144 


21 143 


Record growth continues in Japan (tables). May 
Red Bloc machines at Leipzig. Robert 

Ingersoll Apr. 
“Retrokits’’ fit tape control to machine 

tools (MW) Apr. 7 3 
A 6% rise in machinery orders is forecast 

(table) Mar. 24 121 
Tenth Inventory by plant size (report) 

Jan. 13-116-123 


(tables) 
June 16-87-94 


Tooling up for stainless. W.C. Clarke Jr. 
(report) (tables) 
Trigger orders cancelled (T) Dec. 15 5l 


Machinery 

Machine builders get the word on product 

liability 
Machinery orders up 13% in 1969 (table) 105 
69 outlook — AM index of metalworking 

(report) (charts) " 14% 
69 outlook — Forecast of new machinery 

orders (charts) 145 
Orders to rise 13% in ‘69 (tables) 80 
A 6% rise in machinery orders is forecast 

(table) Mar. 24 121 
Tenth inventory by plant size (report) 

(tables) Jan. 13-116-123 


Magnesium 
‘69 outlook 
(report) 
Plate saw cuts metals up to 8 in. thick (MW) 
Streamlining material handling at Reliance 
Stee! and Aluminum Co. George DeGroat 
Tried magnesium dril! jigs ? George 
DeGroat 
Whiskers boost strength of magnesium 
parts (MW) 


Technica! outlook Materials 


netic Equipment 
ilding computer tape heads. Charles 
Emerson 
oe locates tailstock for repeat drilling 
-L. Rush (PI) 
Magnet with drill bushing prevents dril!- 
point wander. William Slamer (PI) 
Magnetic ‘bubble may handle computer 
ata (MW) 
Permanent magnetic materia! is strongest 
yet (MW) 


Mae intenanc 

Filter out NC downtime — close attention 
to hydraulic fluid cleaniness provides a 
valuable payoff. C.F. Garney 

How to locate pin-holes in floats. G.D 
Pheil (PI) 

NC maintenance gets easier. R.P. Sloss 

Substitute Easy-Out. S. Clark (Pi) 

Too! drop pad saves a mess. R.J.D. Hill 
(PI) 


Monagement 
After the mergers, what ? (ed) 19 4 
The AM award — William W. Gilbert 29-66-84 
Approach angle for the 70's (ed) . BS FR 
“Black capitalism’’ at work — Rochester's 
FIGHTON Inc. 20 106 
Closing the management loop (report) 
(chart & tables) 
Taming the computer. R.L. Hatschek 
Mini-<computerized managing. C.J. 
Kotsaftis 
Dial for data processing 
Automated data collection. R.W. Kraus 
The opportunity-cost game. G. Schaffer 
Find any answer in 3 seconds. F. Pitman 
Computer machining on line at Sundstrand. 
Hermanson & Aramovich 
From Parkinson to Peter (ed) 
1LO’s most happy Fellows. Jack Star 
Is this your toolroom ? (ed) 
LTVA: from orchards to aerospace. 
Marvin Reid 
MACE — Management-info system on sub- 
scription basis (MW) 
Metalworking in America 
‘“Management by wandering around 
Drosse! & DeGroat 
Partners in precision — Alliance Tool 
& Die 
Productivity not the goal? (ed) 
Risk and reward on your own (ed) 
Toward a manufacturing system (ed) 
World GNP on the rise (table) 


3103-126 


rican 
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Your own plant: dream or nightmare ? June 
Your own plant: the dream June 
Your own plant: the nightmare June 
Your own plant: the problems June 

The set-up problems June 
The technical problems June 
The money problems June 
The people problems June 
The business problems June 
Your own plant: the beginning June 


Mondrels 
Expanding mandre! holds tubing for chatter- 
free OD cut. J.A. Waller (PI) 
‘Sacrificial’ die forms tapered tube (T) 
Water-cooled mandre! minimizes tube 
grinding distortion, J.A. Waller (PI) 


Manpower (see Labor) 


Meteriols Handling 

Air pads work on rough floors. P.R. 
Robertson 

Automated materials handling system 
combines high-density storage, easy 
retrieval, flexibility (cover) 

““Cascades”’ feed transfer lines in making 
the Fiat 124 car in Russia. W.A 
Hawkins 

Ceramics bore engine blocks at Ford Motor 
0.8. Dobbins 

Collector-stacker increases production 
rate (MW) 

Easy way to measure out cable lengths. 
H.F. Spinks (PI) 

Flexible manufacturing system (T) 

Floating pallet aids assembly 

Ford: Computerized expansions (T) 

Free-moving pallets improve conveyor 
run (MW) 

Hypoid pinions in jig time at Gleason's 
“production center’ 

Loading heavy components on a lathe. J.A 
Waller (PI) 

69 outlook 
(report) 

Pallets speed NC setups. Robert Loeser 

Quick handling for screws. K.N. Gupta (PI) 

Streamlining material handling at Reliance 
Stee! and Aluminum Co. George DeGroat 


Technical: Materials handling 


Mathematics — Optimum cutter geometry. F.J 
McGee & others (report) (tables 


Measuring 

A close look at surface finish. Dr. O. 
Johari 

Concept of texture and some of its qualities 
are shown in contrasting electroformed 
surfaces (cover) 

Direct diameter measurement is part of 
CMM (MW) 

Dividing a circle in millionths 

Easy way to measure out cable lengths 
H.F. Spinks (PI) 

Granite and air combine to make accurate 
CMM (MW) 

Graph measures tool life in facing cuts 
(MW) 


How to check lengths for NC tools. D.!. 
Feliszak (PI) 

index measurer carries a 36 in. gear capacity 
uw) 


Laser measuring unit eliminates alignment 
error (MW) 

Local ‘bureau of standards’ Blanchette Co 
combines special gage tooling with a pre- 
cision laboratory to create a calibration 
service for nearby metalworking plants 
Charles Emerson 

A look at surface finish. Harold Adkins 
(chart) 

Measuring an interna! thread. J.A. Waller 
(PI) 


Measuring the properties of plastic while the 
material is being molded (T) 

Measuring roundness in place. F.W. Witzke 

Measuring trick. Paul Kagan (PI) 

69 outlook — Technical outlook: Inspection 
and testing (report) 

69 Too! Show report 

WG laser unit drills, measures automatically 


Shaft gaging in place 

Surface-finish measurement with fiberoptics 
unit (MW) 

Tool measures angles in degrees. M.E. 
Duchoviner (Pi) Apr 


(ed) Editorial. (MW) Manufacturing Week. (PI) Practical ideas 


117 
2 
121 

80 


Too! measures outside radii. M.E. Duchoviner 
(PI) Nov 
“X-ray effect” shows a turbine-engine 
rotor shaft being checked for roundness 
and concentricity (cover) 


Millin 

Ball fixture grips tube for milling flats. R.J 
D. Hill (PI) July 

Contour millers digitize their own NC tapes 
(MW) c 

Corner finder block works in miller. Ernest 
Jones (Pi) Aug 

Even the elephants look up! 800-ton gantry 
mill will soon start to work on large steam 
turbine components July 

Extra milling clearance. Bertram Sullivan 
(PI) Oct 

Flat drawings are converted into complex 
contours by a tracer-controlled milling 
machine (cover) Mar 

Flat-milling attachment for turret takes light 
cut in brass stock. Clint McLaughlin (PI). Oct 

General Dynamic’s Fort Worth Div.: NC mills 
digitize own tapes Dec 

Gettys controls retrofit to Bridgeport mills 
(MW) Feb 

Horizontal! boring mill claims greater 
accuracy (MW) July 

How to machine copper alloys. T.F.G 
F itzMaurice (report) (tables) 

Huge landing-gear parts await OD contouring 
on tracer-controlled profile-milling machine 
(cover) 

Jet parts from beryllium for Sikorsky S-61 
helicopter engine 

Machining data for stainless steels (Ref. Bk 
Sheet) (table) 

Milling contours on cylinders. 3.C 
Brosheer 

Milling logarithmic spiral teeth. R.A 
Wallace 

Milling machine on a lazy susan? (T 

Milling-table clamps for big jobs. Clint 
Mc Laughlin (PI) 

Milling tables produced by the yard (MW 

North American Rockwell Milling parts for 
‘Bronco Feb 

Optimum cutter geometry. F.J. McGee & 
others (report) (tables) Sept 

Precision in an old shop — Atlantic Master 
Craft. Charles Emerson Aug 

Rolling-mill computer is self taught (MW Dec 

‘Seeing eye’’ cuts mishaps for milling 
machine operators Mar 

Slotting, screws in a milling machine. H 
Koslow (PI) June 

250% boost in the meta! removal rates of a 
milling ‘boring machine provided by a self 
optimizing damper (T) Nov 

Using minature end mills. T.A, Ribich 
(table) Oct 
Wisper-Cut’ face mil! takes less power 
(T) 


June 2- 


Dec 
World's oldest NC mill? — Becker mill com 
pletely rebuilt and then retrofitted with NC 
for machining eletronic parts. E.S 
Johnson May 
Wrap-around drawing speeds contour cutting 
vw) Feb 


Missiles (see Aerospoce Monutecturing 


Molds (see Forming 


Molybdenum—Slanks from r 
Wakabayashi 


Motors 
High speed transport: phase one (T 
Motor can run at temperatures that top 
1400 F (MW) 


N 


Notiono! Mochine Too! Builders Association 

Machine builders get the word on product 

liability May 
Machine tool orders and shipments Jan. 13- 

39, Feb. 10-53, Mar. 10-53, Apr. 7-57, May 

5-35, June 2-55, July 14-39, Aug. 11-35 

Sept. 8-55, Oct. 6-51, Nov. 3-37 Dec 
NMBTA plans building (T) Dec 
Net new orders, backlogs and shipments 

millions of dollars) (report) (tables) Jan 





National Tool, Die, and Precision Machining 
Assn.—Talks to Congress (T) 


Nickel 

Alloy provides ‘wa Strength at 2000-2200 
F range (MW 

Dispersion- strengrens cobalt-nickel- 
chrominum all 

— mstertal | 7 talied best ever 
(Mw) : 

Joining methods for superalloy foils are 
Studied (MW) 


June 


A 
oe plating anodes aid in shortage Oe 


crisis (MW) 
es without pollutants at Waring 


Thslotenied alloys shine in high heat 
tests (MW) 
Two new alloys for jet engines (T) 


Noise—Too loud for workers — let a robot do it 
(mW) 


Numerical Control! 
British consulting firm uses computer to 
pick NC machines 
British group picking NC machines by 
computers (MW) 
Bui id-it-yourself ‘ NC machining center 
(T) 


Sunker-Ramo Corp: NC under NC test 

Coding feedrates for NC lathes (T) 

Commerce reports on NC machines (T) 

Computer ‘plotter aids NC punch programming 

Cs millers digitize their own NC tapes 
(mw) 

Contouring NC switches from machine-to- 
machine (WW) 


Jan. 
lun, 
June 
Feb. 
Dec. 
Nov. 
Jan. 
Dec. 


Oct. 


CMM features system for NC tape preparation 
uw) De 


CUTS calls the NC tum. R.L. Hatschek 
ONC system teams up two computers (MW) 
DNC with dua! computers. Kirkham & Bunce 
Do-it-yourself NC machines (T) 

Dua! contro! for dies 

©. Sane NC machine stores 138 cutters 

) 

Even the elephants look up! 800-ton gantry 
mill will soon start to work on large steam 
turbine components 

Faster — the Saturn. George 


Feedback system monitors open-loop NC 
(MW 


Filter — NC downtime — close attention to 
hydraulic fluid cleanliness provides a 
valuable payoff. C.F. Garney 

5-axis NC welder speeds aerospace work 
(ww) 


Fiexible manufacturing system (T) 

Genera! Dynamic’s Fort Worth Div.: NC 
mills digitize own tapes 

How to check lengths for NC tools. D.!. 
Feliszak (PI) 

IEEE conference: use 
problems of NC 

Japanese using NC r(T) 

Laser unit drills, m« atically 

) 


d off on 


R.L. Hatschek 


Machining centers do | 
ermanson & 


Machining ‘ forgotten 
Brosheer 
Maintenance gets easie: Bloss 
McDonnell Aircraft Co.) "> 19g a plunge in 
ONC. Carlson & Houston 
Metalworking in America 
—_— in precision — Alliance Too! & 


timer image machining — really ? (T) 

Modular E a heads — with NC (T) 

Molins shelves ‘System 24° 

New computer language is based on shop 
terms (MW) 

The next wave: still coming (ed) 
‘69 outlook — Technical outlook: Numerical! 
contro! (report) 
69 Tool Show report 
No need for a ‘ bigger hammer NC-bent 
hydraulic lines fit the first time (tables) 
Not so fast, please - CAD/CAM/NC office 
in DOD proposed (ed) 

NC and = computer. George Schaffer 
(re 

WC at the crossroads ? NCS Sixth Annual 
Meeting. Hatschek & Schaffer 

NC at the high school level 

NC makes better boilers. J.L. Fread & 
others 

NC plants in metalworking. R.L. Hatschek 
(report) (tables) 

NC programming via wire (T) 


June 
Dec 


July 


Sept. 


Nov. 
Sept. 


Nov. 
Jan. 


Nov. 
Nov. 
Mar. 10-145-153 


Ap. 21 14 
Feb. 24 115 


Oct. 20 93 


= 10-12%133 
2 «31 
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No retrofit for mid-range priced machine 
tools (MW) 

NC tapes direct from’ Retrokits ‘(T) 

NC tester checks NC systems (MW) 

No time for hire. B.C. Brosheer 

Pallets speed NC setups. Robert Loeser 

Plastic molding, NC moldmaking, and elec- 
troforming team up to produce Fresne! 
lenses (cover) 

A postprocessor personified. R.A. Thomas 

‘Retrokits ‘ fit tape contro! to machine tools 

W) 


Scan, compute, punch NC die tapes (T) 
Software firm offers new version of APT 


Son of Technology Gap (ed) 
Special’ si is NC drilling. James P. 

Wiles 
Sundstrand Aviation: Testing goes on tape 

E.W. Giloy 
Tape comes to tape laying — composite 

Structures to make aircraft sections of low 

weight and high strength Dec. 29 56 
Tenth Inventory by plant size (report) 

(tables) Jan. 13-116-123 
Ti’s NC helps solve skill shortage Oct. 6 103 
3D probe checks NC work. George DeGroat.. Apr. 21 150 
Tooling up for nuclear power at Westing- 

house Nuclear Energy Systems group 
Tube bender cuts production time by 65% 

(MW) 

Where is technology headed ? DOD-industry 
seminar calls for a central coordinating 
ncy 
While the operator's away . . . pocket gadget 

stops NC machine instantly in case of 

mishap. Schultz & Jensen 
World’s oldest NC mill? — Becker mill com- 

map rebuilt and then retrofitted with NC 

lor machining electronic parts. E.S. 

Johnson 


Numerical Control! Society—Sixth Annual! Meet- 
ing and Technical Conference: NC at the 
crossroads ? Hatschek & Schaffer 


Nuts 
Locating sutpleces with T-nuts. J.A. 
Waller (PI) 
SAE talks better fasteners 


Nylon—New nylon resins are strong, bond wel! 
to metals (MW) 


oO 


Ordnance Manutocturing 

M-551 combat tank: Welding aluminum fuel 
cells (table) 

Navy guns: Heavy welding at 50 !b/hr 

New trepanning method speeds gun tube 
boring (MW) 

One key to the seventies (ed) 

Picatinny Arsenal: Shearing die cuts ammo 
cost 

Press assembly of smal! spheres 


Oxide Tools (see Ceramics) 


P 


Painting—Automatic spray painting is but one 
step in the production of plastic parts for 
the ‘70-mode! cars (cover) 


Palladium—Electroless plating solution has 
palladium (MW) 


Parallels—Paralie! strip adjusts part height. 
J.A. Waller (PI) Mar. 24 134 


Patents—High court restricts patents (T) Dec. 29 2 


(ed) Editorial. (MW) Manufacturing Week. (PI) Practical ideas. (T) Trends 


January to December, 1969 


Photography 
Camera films metal through glass die (MW) 
Holography spots changes in object under 
stress (MW) 
a aed used to check precision bore 
(vw) 


Photo-aided chemical milling (T) 
Ultrasonics and holography inspection 
system looks into meta! objects (MW) 


Piercing (see Stemping) 


Plont Leyout 

Cascades’ feed transfer lines in making 
the Fiat 124 car in Russia. W.A. Hawkins 

Crane Co.: new concept in valve output. 
Brosheer & Emerson 

Hypoid pinions in jig time at Gleason’s 
‘production center 

North American Rockwell: Huge 747 jet 
reshapes a shop (charts) 


Plents 
The small, but perky, plant (ed) 
Your own plant: dream or nightmare ? 
Your own plant: the dream 
Your own plant: the nightmare 
Your own plant: the problems 
The set-up problems 
The technical problems 
The money problems 
The people problems 
The business problems 
Your own plant: the beginning 


Plastics 
Aerospace resins to compete with epoxies 

others (MW) 

Automatic spray painting is but one step in 
the production of plastic parts for the ‘70- 
mode! cars (cover) 

Boron film composite with built-in multi- 
directional stiffness and strength (T) 

Cold forming plastic parts. Rupert Le Grand 

Congestion moving into auto manufacturing 
(ww) 

Die casting assembles plastic parts (MW) 

Foam dies aid stretch forming. George 
DeGroat 

General Motors: Fancy plastics by the 
millions. Rupert Le 

Get ready for plastic molding: Rupert Le 
Grand (tables) 

Glass spheres top fibers as plastics rein- 
forcement (MW) 

Machining polyfoam. John Gabriele Jr. (PI) 

Measuring the properties of plastic while the 
material is being molded (T) 

New glass-fiber-reinforced plastics develop- 
ed (MW) 

New press solves dwel! problem in stamping 
lastics (MW) Oc 
outlook — Technica! outlook: Materials 

(report) 

One-piece plastic products molded on rota- 
tional! unit (MW) 

Plastic molding, NC moldmaki 
electroforming team up to ~~ hy Fresnel! 
lenses (cover) 

Plastics plating service offered (T) 

Press stamps plastics. Rupert Le Grand 

Rotational molding of large parts 

Ski making: Pacing the ski boom 

Sprayed foam makes stretch dies (T) 

Thermoplastic offers high strength at 500 F 


Urethane dies form an airfoil. Everett 
Dowdy 


Plating 
Electroless plating solution has palladium 
(Mw) 


Electrolyte is added to holder in which 
diamond grit is electroplated to a stee! 
disc (cover) 

Flow-plating permits soldering of aluminum 
(ww) 


Kitchen-appliance bases are spray-rinsed 
during a cyanide-free electroplating 
process (cover) 

= solves two problems of iron plating 

Nickel- — plating anodes aid in shortage 

crisis ( 

Non cyanide plating: no waste, good results 
(ww) 





January to December, 1969 


Plastics plating service offered (T) 

Plating line uses no cyanide, ends pollution 
(MW) 

Plating without pollutants at Waring 
Products 


Poland — A look at Red Bloc machine tool 
trade. Fred Baer (map, charts & table). 


Polishing — For faster vibratory finishing 
mechanize! Lutes & Wright June 


Positioners 
Clearance hole sizes under true-position 
tolerancing. C.P. Carr Jr. (Ref. Bk. Sheet) 
(tables) J 
Dividing a circle in millionths 


Powder Metals 

Graded’ piece joins widely dissimilar 
metals (MW) 

Hot forging PM parts 

irradiated salts yield ultra-pure metal 
powders (MW) 

Metallurgy process turns out very fine 
powders (MW) 

69 outlook — Technical outlook: Materials 
(report) 

Porosity factor in sintered stainless 
characteristics (MW) 

o- iron may solve parts wear 


Powder-meta! forgings show high strength 
(MW) 

Spark sintering goes on line at Lockheed 
(MW) 


Superalloy parts from powders (T) 


Press Brakes — Better, quieter meta! for 


brakes (T) 


Pressworking 

Controls improve on forgings. C.W. Fink! 

Grinder files down ram even with press bed 
again. E.J. Goulet (PI) 

indexing rotary tool for a press pierces 
radia! holes in spun bow!. Clint 
McLaughlin (PI) 

Monitor boosts press output at AO. Smith's 
Automotive Div. JS. Ross 

Press assembly of smal! spheres 

Press delivery times lengthen 

Press sales are getting stronger 

Press st mps plastics. Rupert Le Grand 

Ski making: Pacing the ski boom 


Prices 
69 outlook — AM index of metalworking 
prices (report) (charts) 
69 outlook — Metal costs to drop 1% (report) 
(chart & table) 
69 outlook — What's happening to wages 
and prices (report) (tables) 


Product Development — Product liability suits 
rising. Harry Vandernoot 


Production Control 

Are your machines loafing? J.F. Allen 
(charts & table) 

Automatic balancing at Chev 

Bendix Corp. Building big feet for the C-5 
Meyers & Brosheer 

Boeing Co., Wichita Div.: Specials on very 
short order. H.8. Buchanan 

Cascades’ feed transfer lines in makin 
the Fiat 124 car in Russia. W.A. Hawkins 

Ceramics bore engine blocks at Ford Motor 
0.B. Dobbins 

Closing the management loop (report) (chart) 
& tables) 
Taming the computer. R.L. Hatschek 
Mini-computerized managing 

C.J. Kotsaftis 

Dia! for data processing 
Automated data collection. R.|. Kraus 
The opportunity-cost game. G. Schaffer 
Find any answer in 3 seconds. F. Pitman 

Collactor-stacker increases production rate 


Computer machining on line at Sundstrand 
Hermanson & Aramovich 


rican 
chinist 


Cutting accurate gears — fast 
ONC with dual computers. Kirkham & Bunce 
Flexible manufacturing system (T) 
Four slides for tubular parts. Loftus & 
Carlson (report) (tables) 
General Motors: Fancy plastics by the 
millions. Rupert Le grand 
Hypoid pinions in jig time r Gleason’s 
Production center’ 
Is this your toolroom? (ed) 
Jet parts from beryllium for Sikorsky S-61 
helicopter engine 
Machine too! vibration. Neville Rieger 
(report) (Chart) 
Machining ‘forgotten’ parts. Hermanson & 
Brosheer 
Mate contro! to transfer line in one week 
(MW) 
Molins shelves ‘System 24 
Monitor boosts press a at A.0. Smith's 
Automotive Div. J.S. Ros 
The next wave: still coming (ed) 
69 outlook — Metalworking industry 
operating rate (report) (charts) 
No need for a ‘bigger hammer’ — NC-bent 
hydraulic lines fit the first time (tables) 
North American Rockwell: Huge 747 jet 
reshapes a shop (charts) 
NC and the computer. George Schaffer 
(report) 
NC makers better boilers. J. L. Fread & 
others 
On-line computer boosts machine 
productivity 30% (MW) 
One reject won't stop output 
Pallets speed NC setups. Robert Loeser 
Piggyback dies speed forming. John 0. Lenz 
& others 
Plug-in circuit cards contro! machine 
operation (MW) 
Productivity not the goal? (ed) 
Russians hot up auto forging for Fiat 124 
Kar! Lacy 
Ski making: Pacing the ski boom 
Small tubular parts. R.E. Funk (report) 
(tables) 
Son of Technology Gap (ed) 
Test program checks computer for 
efficiency (MW) 
To strike a better bargain (ed) 
Tooling up for nuclear power at Westing 
house Nuclear Energy Systems group 
Toward a manufacturing system (ed) 
While the operator's away... pocket gad 
stops NC machine instantly in case o 
mishap. Schultz & Jensen 
Your own plant: dream or nightmare? 
Your own plant: the dream 
Your own plant: the nightmare? 
Your own plant: the problems 
The set-up problems 
The technica! problems 
The money problems 
The people problems 
The business problems 
Your own plant the beginning 


Production Control (see also Menagement) 


Profiling 
Dua! control for dies 
Huge landing-gear parts await OD contouring 
on tracer-controlled profile-milling mach- 
ine (cover) 


Public Relations—Three views of intercept 
(ed). 


Pumps—Cooling plus filtering aids laser 
pumping (MW) 


Punches 
Air cylinder can be used to fill in as an 
emergency punch press. M.E. Duchoviner 
(PI) 
one piercing punches detected. F.H. Sutz 
1) 


Computer /plotter aids NC punch programming 

Dimple punches help quick assembly. F.C. 
Fehely (PI) 

Piercing die assembly punches variable hole 
spacings in sheet metal panels. F.L. 
Rush (PI). 

Punch and die clearances. H.R. Hugo (Ref. 
=. Sheets) 1. May 19-163, 2. June 2-115, 


Punch eliminates turning. R.W. Dunn (PI) 

Punchmaker’s war on air pollution pays off 

Rack and pinion move backing plate to 
select punches for idling. J.A. Waller (PI) 


(ed) Editorial. (MW) Manufacturing Week. (PI) Practical ideas 


Sept 
Aug 
Feb 


8 103 
ll 51 
4 45 


Apr. 21-161-169 


Nov 


Feb 
Dec 


Feb 
Aug 
June 


Sept 
Sept 


Aug 
Sept 


Jan 


Dec 


17 138 


10 % 
1 3 


24 117 
11-65-74 
le 78 


8 4 
8 107 


25 118 
8 41 


27 «145 
3 «689 
29 «C«5il 


Mar. 10-145-153 


Oct 


Aug 
July 
July 


June 


Oct 
July 


May 
Jan 


Apr 
July 


June 
Apr 


Apr 
Jan 


July 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 


Jan. 


Feb. 
Jan. 


Sept. 


Feb. 


June 
Jan. 


Sept. 


Oct. 


20 
25 3 
28 «83 
77 
299 


20 3 
14 25 


19 135 
27 124 


7-95-102 
28 «O21 


30 C4 
21 


30 117 


13 134 


10 122 
27 122 


8 14 


10 121 


le % 
27 169 
8 128 


20 129 


(T) Trends 


Special ejector for second operation dies 
Federico Strasser (Pl) 

Special ‘shim-punches ‘ handle different 
shim sizes. K. Mittler (PI) 

Spotting punch aids die assembly. John 
Hutter (Pi) 

Stretching blanking strip stock saves on 
punch and die wear. E.J. Goulet (Pi) 

a -y “ge two-hand switch contro! 

elby (Pi) 


Punches (see also Dies) 


Purchesing 
Press delivery times lengthen 
Press sales are getting stronger 


Q 


Quolity Control 

Building computer tape heads. Charles 

Emerson Sept 
Bunker-Ramo Corp. — NC unde: NC test Feb 
A close look at surface finish. Dr. 0. Johari Dec 
Effect of stock on bend quality. F.L. Higgins 

(Ref. Bk. Sheet) (chart & table) Feb 
Product liability suits rising. Harry 

Vandernoot Dec 
Sonic test proved valid on iron castings 

(MW) 


Quenching (see Heot Treatment) 


Radiography (see X-Reys) 


Reoming 
Foolproof reaming for pin fits. F.C 
Fevely (PI) Nov 
How to machine copper alloys. T.F.G 
FitzMaurice (report) (tables) June 
Machining data for stainless steels (Ref. Bk 
Sheet) (table) May 


Reference Book Sheets — Jan. 13-127, Jan. 27- 
163, Feb. 10-115, 117, Feb. 24-121, Mar 
10-159, 160, Mar. 24-129, Apr. 7-105, Apr 
21-305, 306, May 5-97, May 19-163, June 2- 
115, June 16-%, June 30-129, July 14-97, 
July 28-113, Aug. 11-77, Aug. 25-123, 124, 
Sept. 8-133, Sept. 22-121, Oct. 6-133, Oct 
20-121, Nov. 3-131, Nov. 17-153, Dec. 1 
99, Dec. 15-97, e 


Research 
Additive changes water into hydraulic fluid 
(MW) 


Gravity-cast zinc alloy, ILZRO 12, proves 


out 

More effective lubrication in metal deforma- 
tion ( 

*69 outlook (cover) 

69 outlook — R & D spending at new high 
(re ) (table) 

R & D spending — up =20% by ‘70 (table) 

Son of Technology Gap (ed) 

To be expert and venturous (ed) 

Toward a manufacturing system (ed) 

Trace elements causing trouble (T) 

UK researches potential of laser machining 


The value of technology (ed) 

Where is technology headed ? DOD-industry 
seminar calls for a central coordinating 
agency 


Rings—O-ring pressure plate. R.J. Lang (PI) 


Riveting 
Friction welds bi-metal rivets 
Self-riveting with fast shock waves (MW) 
Ultrasonic riveting shows good results (MW) 





Rolls 
Hot former rolls 900 parts per hr. from bar 
stock (MW) Jan. 
Keeping the odd bal! out — device uses 


titanium carbide rolls Sept. 


Save with plunge belt grinding June 


Romania—A look at Red Bloc machine too! 
trade. Fred Baer (map, charts & table) Mar. 


Rubber—Ski making: Pacing the ski boom Jan. 


Russi 
“Cascades” feed transfer lines in making 
the Fiat 124 car in Russia. W.A. Hawkins. May 
Fiat 124: Russians hot up auto forging. 
Kar! Lacy May 


Rust Prevention (see Corrosion) 


S 


Sotety 
a audiometric tests (T) 
Punchmaker’ $ war on air pollution pays off = 
‘Seeing eye’ cuts mishaps for milling 
machine operators Mar. 
Tamper-proof two-hand switch control M.M. 
Selby (PI) 


Apr. 

While the operator’s away. . . pocket gadget 
stops NC machine instantly in case of mis- 
hap. Schultz & Jensen July 


Samarium—Permanent magnetic material is 
Strongest yet (MW) Apr. 


Sandwich Structures (See Honeycomb) 


Sewing 
Bandsaw guide block takes several sizes. 

K. Mittler (PI) Oct. 
increasing capaci of a power hacksaw. 

S.V. Smith (PI) Oct. 
Plate saw cuts metals up to 8 in. thick (MW). Mar. 
Templet speeds band saw cutting. 

McLaughlin (PI) June 


Screw Machines (see Tuming) 


Screwdrivers—Modified screwdriver drives 
small brass screws. L.F. Benard (PI) June 


Screws 
Clearance hole sizes under true-position 
tolerancing. C.P. Carr Jr. (Ref. Bk. Sheet) 
(tables) Jan. 
Quick handling for screws. K.N. Gupta (PI). July 
Screw becomes air cushion. E.J. Goulet (Pi) Feb. 
Setscrews on shafts. Stanley Clark (PI) July 
Slotting screws in a milling machine. H. 
Koslow (PI) June 
SAE talks better fasteners Feb. 


Scribers—Micrometer-type gage scribes from 
edge of stock in layout operations. H. 
Koslow (PI) 


Sealing—How to seal a smal! tube in a large 
vacuum chamber. G.D. Pheil (PI) Apr. 


Shotts 
Adjustable shoulder gage for shafts. G. 
does ink (PI) July 
Locating gage for stepped shafts. K.N. 
Gupta Aug. 
Setscrews on shafts. Stanley Clark (PI) July 
Six good ideas for handling shafts; or, how 
to keep out of trouble. G.D. Pheii (PI) Nov. 


Shaping—*‘ Superform’ process for making 
tubular shapes to be licensed by new firm 
(T) Feb. 


rican 
hinist 


Shearing 
nets grip in bar shears. J. Schmidt 
(PI). 


——- Arsenal: Shearing die cuts ammo 
ost 


Retractable stop blocks maintain shearing 
accuracy. A.T. Pippi (PI) 

Shear spinning alloy steel! (T) 

Stiear spinning steel! alloy rocket casings 
(Mw) 


Shims—Specia! ‘shim-punches ’ handle differ- 
ent shim sizes. K. Mittler (PI). 


Shipping (see Moteriols Handling) 


Shop Soe. 27-114, Feb. 10-104, Mar. 10- 
Mar. 24-117, Apr. 7-90, May 5-84, May 
19-138, July 14-84, Sept. 8-108, Oct. 
106, Oct. 20-104, bec. 1-80, Dec. 15-98, 


Shrinking (see Fits) 


Silicon—Whiskers boost strength of magnesium 
parts (MW) 


Ski making — Pacing the ski boom 


Slotting—Slotting screws in a milling machine. 
H. Koslow (Pi) 


Soldering 
Conveyor line soldering aids inspection 
(MW) 
Flow-plating permits soldering of aluminum 
(MW) 


Radiant hand-gun solders, brazes (T) 

Reflow ne licensed for commercial 
use (MW 

Solder ads rigidity to tool setup. L.F. 
Benard (PI!) 

oy; ead galvanized stee! pipe introduced 


Soldering tool, Aeroray, operates in close 
quarters (MW) 


Specie! Reports 
Closing the management loop (chart & 
tables) 
Taming the computer. R.L. Hatschek 
Mini-computerized managing. C.J. 
Kotsaftis 
Dial for data processing. 
Automated data collection. R.!. Kraus 
The opportunity-cost game. G. Schaffer 
Find any answer in 3 seconds. F. Pitman 
Four-slides for tubular parts. Loftus & 
Carlson (tables) 
Fundamentals of broaching. R.P. Cottrel! 
(tables) 
Heat treating aluminum (tables) 
How to machine copper alloys. T.F.G. 
FitzMaurice 
How to order better forgings. 0.F. Burbank 
Machine tool vibration. Neville Rieger 
(charts) 
‘69 Outlook (charts & tables) 
t. 1 Economic outlook 
Pt. 2 Technical outlook 
NC and the computer. George Schaffer 
NC plants in metalworking. R.L. hatschek 
(tables) 
Optimum cutter geometry. F.J. McGee & 
others (tables) 
Orienting parts for assembly 
Smal! tubular parts. R E. Funk (tables) 
Tenth Inventory by plant size (tables) 
Tooling up for stainless. W.C. Clarke Jr. 
(tables) 


Speeds 
Grinding speed limit raised to 16,000 sfpm 
(MW) 


Grinding wheels rev up 

How to machine copper alloys. T.F.G. 
FitzMaurice (report) (tables) 

Tooling up for stainless. W.C. Clarke Jr. 
(report) ( tables) 


(ed) Editorial. (MW) Manufacturing Week. (PI) Practical ideas 


Nov. 3-103-126 
Nov. 3 104 


Nov. 
Nov. 
Nov. 
Nov. 
Nov. 


Apr. 21-161-169 


Dec. 15-85-% 
Oct. 6117-132 


June 2-103-114 
Nov.17-125-135 


Aug. 11-65-74 
Jan. 27-130-162 
Jan. 27-130-147 
Jan. 27-148-162 
Mar. 10-145-153 


Mar. 10-129-133 
Sept. 22-99-106 
July 28-105-110 
Apr. 7-95-102 
Jan. 113-116-123 


June 16-87-94 


Mar. 24 3 
Apr. 7 #7 


June 2 103 
June 16-87-94 


(T) Trends 


January to December, 1969 


Using ~ yond end mills. T.A, Ribich 
(table 


Spindles 
Spindle amps compensate for whee! wear 
(MW) 


Spindle vibration can be eliminated with a 
lead-filled spindle. J.A. Waller (PI) 

Test arbor checks spindle allignment and 
concentricity on machine tools. B.S. 
Sleeper (PI) 


Spinning 
Shear spinning alloy stee! (T) 
Shear spinning stee! alloy rocket casings 
(MW) 


Springs —Better spring winder. J.B. Johnson, 
Sr. (Pt), 


Squares—Squaring up angle plant. E.£. Creigh- 
ton Jr. (PI) 


Stomp: ping 

AMSA's Third Internationa! Conference 
Stampers talk sheet forming 

* Black capitaiism’ at work — Rochester's 
FIGHTON Inc. 

Blanks from rolled gear bar. Jiro 
Wakabayashi 

Camera films metal through glass die (MW) 

Cast tooling gets better. G. 8. Stutzman 

For faster vibratory finishing mechanize' 
Lutes & Wright 

Get ready for plastic molding! Rupert Le 
Grand (tables) 

How to blank heavy strip 
1. How to feed heavy strip. A.F. Lehmann 
2. Blanking and drawing 38-inch strip. 
Rupert Le Grand 

Monitor boosts press output at A.O. Smith's 
Automotive Div. J.S. Ross 

New press solves dwell problem in stamping 
plastics (MW) 

Piercing die assembly punches variable 
hole spacings in sheet meta! panels. F.L. 
Rush (PI) 

Press stamps plastics. Rupert Le Grand 

Punch and die clearances. H.R. Hugo (Ref. 
pe Sheet) 1. May 19-163, 2. June 2-115 


Stacked stamping makes square blind holes. 
Federico Strasser (P!) 

Stress coining increases fatigue life of 
structures (MW) 

Stretching blanking strip stock saves on 
punch and die wear. E.J. Goulet (PI) 

Tapered tubes cold drawn in one step (MW) 

Trimming of diecastings, 2. A.J. Titone (Ref. 
Bk. Sheet) 

Wire lead trimmer for cable connectors. A.T. 
Pippi (PI) 


Standerization 

AIA revises twist drill specs (T) 

Designations for aluminum casting alloys 
(Ref. Bk. Sheet) (tables) 

Laser may help improve length standard (MW) 

Local ‘bureau of standards ‘: Blanchette Co. 
combines special gage tooling with a 
precision laboratory to create a calibration 
service for nearby metalworking plants. 
Charles Emerson 


Stee! 

Accelerated aging boosts strength (T) 

AIA revises twist drill specs ( 

Analysis of too! steel failures. C.S. Azzalina 
(Ref. Bk. Sheet) 1. Sept. 8-133, 2 

Are atin indexes valid? Dr. John F. 
Kahles (tables) 

Are your machines loafing? J.F. Allen 
(charts & table) 

Armco develops a new high-strength, low 
alloy steel (T) 

Blanks from rolled gear bar. Jiro 
Wakabayashi 

Boron composite suggested for aircraft 
tubing (MW) 

C-5A transport: more on tube welding. Fran 
Ridgway 

Carbon stee! challenges alloys (T) 

Development of 400-ksi maraging stee! 
promising (MW) 

Diamonds for grinding steel (T) 





January to December, 1969 


Direct vey of steel strip from power is 
speeded (MW) 

Electron-beam uncovers new materials for 
rolling bearings (MW) 

Flexible, strong stee! tinplate is being 
produced (M 

Forming for finish. M.J. Goldstein 

— ock material is called best ever 
(MW) 


Ap’ 
Grinding steel with diamonds. J.J. Dwyer, Jr. 


Grinding wheels rev up 

Heat-treatment of maraging steels (Ref. Bk 
Sheet) 

HF welder produces automotive trim 

Hollow bar cuts overall cost of bearings 
(ww) 

Hot-work tool steel. J.J. McCarthy (Ref. Bk. 
Sheet) (table) 1. 

iron ore takes on a new shape (T) 

Machining data for stainless steels (Ref. Bk. 
Sheet) (table) 

Mass-production transition inserts bond Al 
and steel (MW) 


Stee! 
New materials for bearings (T) 


Optimized cutter geometries slice machining 
S 


costs (MW) 

“69 outlook — Stee! output will drop as non- 
ferrous output gains (charts) 

"69 outlook — Technical outlook: Materials 
(report) 

Picatinny Arsenal: Shearing die cuts ammo 
cost 

Porosity factor in sintered stainless 
characteristics (MW) 

Rotating cutter works faster 

Shear spinning alloy steel (T) 

ay spinning stee! alloy rocket casings 
ww) 


Sheet stee! that grows stronger when formed 
and slightly heated (T) 

Six stainiesses become “standards” (T) 

Solderable galvanized stee! pipe introduc- 
ed (T) 

Stainless bracket being diecast (T) 

Stee! has its own lubricant (T) 

Streamlining material handling at Reliance 
Stee! and Aluminum Co. George DeGroat 

Sulfur in stee! cut to 0.001% (T 

Too! steels indexed by tradename (Ref. Bk. 
Sheets) (tables) 1. Apr. 7-105, 2. 

Tooling up for stainless. W.C. Clarke Jr. 
(report) (tables) 

Tried hollow bar for bearings ? (table) 

Vacuum arc degassing produces cleaner 
Steels (MW) 

Vacuum makes better steeis 

Vertical submerged-arc welding: Heavy weld- 
ing at 50 Ib/hr 

Welding methods tested for high-yield steels 
(MW) 


Welding the heavy ones. Danie! Lea 
What’s new in diamond tools ? — Internation- 
al Industria! Diamond Conference 


Stops 

Lathe tailstock stop. F.L. Rush (PI 

Locating workpieces with T-nuts. J.A. 
Waller (PI) 

Retractable stop blocks maintain shearing 
accuracy. A.T. Pippi (Pi 

Roller stop controls boring depth. J.A. 
Waller (PI) 

Rotating stop for a lathe slide. J.A. Waller 
(PI 


Screw becomes air cushion. E.J. Goulet 
(PI 

Simpler primary stop for progressive dies. 
Robert Michener (PI) 


Storage -Streamlining materia! handling at 
Reliance Stee! and Aluminum Co. George 
DeGroat 


Straightening—Wire straightening. K.N. Gupta 
PI 


Swaging 
Bal! swaging: improve way to work welded 
titanium tubing (MW 
siant swager reaches US 


chining — really? (T 
s slide damage on die casting 


rican 
chinist 


Tables 
Dividing a circle in millionths 
Milling logarithmic spiral teeth 
R.A. Wallace 


Tenks (see Ordnence Manufacturing) 


Tantalum — Alloys coated with alloys for heat 
resistant coating (MW) 


Tape, pressure sensitive — Continuous way 
of making titanium-boron fiber tapes (MW) 


Tape control (see Numerical contro!) 


Tapers 
Simple way to check gross tapers 
F. Unger (PI) 
Special tooling block provides fast changing 
for Morse taper shanks. D.F. Kimberling 
(PI) 


Tapping ond Threading 

Accurate angle setting. Ernest Jones (PI) 

Add hex-drive to tap. H. Miller (PI) 

Floating holder avoids tap breakage 
WE. Duchoviner (PI) 

How to machine copper alloys. T.F.G 
FitzMaurice (report) (tables) 

Machining data for stainless steels 
(Ref. Bk. Sheet) 

Modeling clay in hole helps lift tap chips 
G.J. Novak (PI) 

Stage multi-start threading. J. A. Waller 
(PI) 

Tapping setup mounted on a punch press 
Cling McLaughlin (PI) 

Thread chaser cuts a clean, sharp knur! 
(PI) 


Taxation 
Can we be 7% practical? (ed) 
Coarse words on fine tuning (ed) 
Death by investigation (ed) 
Good politics, bad policy (ed) 
Hear! Hear! — Javits amendment to the tax 
bill (ed) 
Is fine tuning possible? (ed) 
Where are profits heading? (chart & table 


Templets 
Templet speeds band saw cutting 
C. McLaughlin (PI) 
Templets added to smal! second-operati 
machines to allow duplicating contours 
D.B. Biasioli (PI) 


Testing 

Beta backscatter checks coating on jet 
blades (MW) 

Brazing tests for thin titanium prove out an 
alloy (MW) 

Buick testing computer-controlled line (T 

Bunker-Ramo Corp: NC under NC test 

Computer runs machining line (T) 

Drill-test stand uses hydraulics to evaluate 
drill sharpness. W. Slamer (P| 

Earthquake unit detects tiny cracks in meta 
Mw 


GM develops a new method of analysis to 
predict more accurately the erosion of 
brittle materials by bombardment with 
abrasive particles (T) 

Holography spots changes in object under 
stress (MW 

Insuring good hole spacing. George Schaffer 

Monitor detects and compensates for meta 
wear (MW) 

NDT technique uses thermal transducer 
( 


Ww 
69 outlook Technical outlook: Inspectior 
and testing (report) 
NC tester checks NC systems (MW) 
Proximity device, ultrasonic tester check 
NASA welds (MW) 
Sonic test proved valid on iron castings (MW 


Sundstrand Aviation testing goes on tape 
E.W. Giloy 
Test arbor checks spindle alignment and 
concentricity on machine tools. B.S 
Sleeper (Pi) Apr 
Test program checks computer for 
efficiency (MW) June 
Trace elements causing trouble (T Dec 


Thoria — Thoria-treated alloys shine in high 
heat tests (MW) 


Threading (see Tapping) 


Time and Motion Study — Are your machines 
loafing? J.F. Allen (charts & table) 


Titonium 

Alloys coated with alloys for heat-resistant 
coating (MW) 

Ball swaging improved way to work welded 
titanium tubing (MW) 

Brazing tests for thin titanium prove out ar 
alloy (MW) 

Chemical milling and etching of titanium 
possible (MW) 

EB welding cuts plane weight at Grummar 
Aircraft 

Friction welds bi-metal rivets 

Ground more efficiently by diamond wheels 
(MW) 

Keeping the odd bal! out — device uses 
titanium carbide rolls 

69 outlook — Technical outlook 
Materials (report) 

Single-crystal titanium produced (MW 

Spark sintering goes on line at Lockheed 
(ww) 

Ti castings may replace forgings (T 

Ti formability doubled at 1700 to 1800 F 
(MW) 

Titanium-alloy aircraft wheels being forged 
(MW) 

Titanium alloy tee shapes are resistance 
welded (MW 

Titanium diffusion-bonded to make blade 
Mw) 


Tool Show 1969 
69 Too! Show report 
1%9 Tool Show 
Floor plan, list of exhibitors 
Technical program 
Too! Show in Print 


Toolholders 
Clutching holder grips ID for a rate work 
piece holding. J.A. Waller 
Floating holder avoids tap breakage 
ME Rushovinss Pi 
Left-hand, right-hand tool holder 
Creighton (Pi) 

A practical pipe tool. J. Schmidt (Pi 
Precision work support for turret is air 
powered for rotation. J. Sunder (PI 
Square-stock head supports lathe work 

J. Faille (PI 
Stee! balls equalize fixture pressure 
Abraham Lew (PI 


na ists hand 
ght and t 


H. Spinks (PI 
Trade (see Exports; Imports) 


Troining 

Black capitalism’ at work Rochester's 
FIGHTON inc 

Bring on the girls orco, in 
Georgia shop trains girls to solo o 
machine tools in less than four hou 

Coil windi 1g is one of the basic sk 
taught at Fighton Inc, a venture 

apitalism’ (cover 

1LO’s most happy Fellows. Jack Star 

Japanese school teaches Cope method 
die design engineering 

LTVA: from orchards to aerospace 
Marvin Reid 

NC at the high schoo! leve 

NC helps solve skil! shortage 


T 


(ed) Editorial. (MW) Manufacturing Week. (PI) Practical ideas. (T) Trends 





Pros of 
Timken 

shop to eae self-help group 
Videotape teaches machine operation 


ee study. A.L. Phillips. 


Transfer Machines 
Assembly unit has independent stations 
bases (MW) 
Buick testing computer-controlled line (T) 


‘Cascades’ feed transfer lines in — 
wins 


the Fiat 124 car in Russia. W.A. Ha 

Combination line builds hydraulic pistons 

Computer contro! for automotive transfer 
machine (MW) 

Computer contro! on transfer line speeds 
assembly (MW) 

Computerized transfer line — Westinghouse 
Forum. R.L. Hatschek 

Computers for transfer lines. Charles 
Emerson 

Flexible manufacturing system (T) 

Floating pallet aids assembly 


Ford transfer line carries engine to assembly a 


stations (MW) 
Free-moving pallets improve conveyor run 
(ww) 


Hypoid pinions in jig time at Gleason's 
“production center’ 

Machine control ‘black box’ (T) 

a aoe to transfer line in one week 


mer) runs heat-treat lines at British 

— and’s Cofton Hackett Plant W.A 
Hawkins 

ag kA — in valve output. Brosheer & 


naeieen ¢ use automated line to make auto 
axles (MW)... 

Size corrections are made on transfer line 
(ww) 


Transfer line features adaptive ‘control (MW) 


Transfer line ‘memorizes’ job. Clay & om | 
Transfer line set up to make gate and chec 
valves (MW) 





Trep 9g — New trep g method speeds 
gun tube boring (MW) 


Trimming (See Stomping) 


Tubi 
Bal! swaging ey way to work welded 
titanium tubing (MW 
Boron — be —alirner for aircraft 


more on tube welding 
—' for chatt 
Expanding mandre! holds tubing for chatter 
fe OO cut JA. Waller (PI) 
Four-slides for tubular parts. Loftus & 
Carlson (report) (tables) 
No need for a ‘bi hammer’ — NC-bent 
hydraulic lines fit the first time (tables) 
NC tube bender —_ production time by 
65% (MW) 
Smal! tubular parts. R.E. Funk (report) 
(tables) 
Tapered tubes cold drawn in one step (MW) 
Tried hollow bar for bearings? (table) 
Tungsten self-lubricates for extrusion (MW) 


Tumbling (see Finishing) 


Tungsten 
Alloys coated with alloys for heat-resistant 
coating (MW) 
Cold coolant for tough metals. P_J 
Ziege\meier 
—— cold aids mach ining of tungsten 
(ww) 


Tape comes to tape laying — composite 
Structures to make aircraft sections of 
low weight and high strength 

Tungsten self-lubricates for extrusion (MW) 


Turning 

Aluminum cups formed on turret lathe 

. ° Koslow (PI) 
vr; | bearings improve lathe attachments 

F.C. Fehet iy (1) 

Coding feedrates for NC lathes (T) 

Cold coolant for tough metals. P.J 
Ziegeimeier 


ler Bearing Co. donates complete 


rican 
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CUTS calls the NC turn. R.L. Hatschek 
(chart & tables) 

How to machine copper alloys. T.F.G 
FitzMaurice (report) (tables) 

in-process contro! boosts accuracy and 
productivity (MW) 

internal expanding spider for large work 
H.M. James (PI) 

Lathe attachment guides too! bit through 
arc to achieve perfect radii. Harold 
Burdett (PI) 

Lathe attachment holds part for smooth 
cut-off. Clint Mc Loughlin (PI) 

Lathe is run by pegboard-tracer combination 
(NW) 


Apr 7 7 
June 2-103-114 
Feb 


Lathe tailstock stop. F_L. Rush (PI) 

LeBlond’s unconventional ATC (T) 

Loading heavy components on a lathe 
JA. Waller (PI) 

Machining centers do turning. R.L. Hatschek 

Machining data for stainless steels 
(Ref. Bk. Sheet) (table) 

Magnet locates tailstock for repeat drilling 
F.L. Rush (PI) 

Multiple-spindle drill head operated in 
lathe tailstock. Cling McLaughlin (PI) 

Multipurpose step blocks for lathe locate 
carriage for shouldering work. F. Fehely 
(PI) 

——* controls contouring for job shop 

‘orge DeGroat 

Precision in an old shop 
Craft. Charles Emerson 

Precision work support for turret is air-line 
powered for rotation. J. Sunder (PI) 

Prevent chatter when turning thin walls 
JA. Waller (PI) 

Rotating cutter works faster 

name stop for a lathe slide. J.A. Waller 
(Ph 


Atlantic Master 


Screw machine produces part of free-cutting 
brass, one of many copper alloys (cover) 

Single-direction jaws for steadyrest are 
converted. F.L. Rush (PI) 

Square-stock head supports lathe work 
J. Faille (Pt) 

Third slide for cutoff improves hand screw 
machine. Ernest Jones (P!) 

~~ on operating a worn lathe. F.C. Fehely 
(Pi) 

> shafts on flats. M.E. Duchoviner 
(PI) 


Turning tungsten at -40 F (T) 


Ultresonics 


Automated system inspects airbus fuselage 
panels (MW) 
A better shake for finishing. W.E. Brandt 
Conveyor line soldering aids inspection 
Ww) 


June 2 101 
Aug. 25 129 
Apr. 21-161-169 
Nov 3 8 


Inspection system looks into metal objects 
(MW) 


Plastic tank made for ultrasonic cleaning 

jobs (MW) 
Proximity device, ultrasonic tester check 

NASA welds (MW) Dec 
Sonic test proved valid on iron castings (Mw) Oct 
Ultrasonic riveting shows good results (MW) May 
Ultrasonics grind square holes Jan 
Ultrasonics team with diamonds to cut thin 

alumina (MW) Jan 
What's new in diamond tools? — Internation 

al Industrial Diamond Conference Nov 


Nov 3 4 


Apr. 7-95-102 


Vv 


V-blocks 
Stepping setup blocks. ME Duchoviner (PI) 
V-block clamp grips rounds and tube 
Harold Crawford (PI) 
Vise block bends angles. R.J.D. Hill (PI) 


Vecuum 
EB-vacuum method improves meta! strength 
(MW) 


Vacuum arc degassing produces cleaner 
Steels (MW) 
Vacuum makes better steels 


Valves 
New concept in vaive output. Brosheer & 


Emerson May 19 14 


(ed) Editorial. (WW) Manufacturing Week. (Pi) Practical ideas. (T) Trends 


January to December, 1969 


Transfer line set up to make gate and check 
valves (MW) 


Vibration 

Dynamic heating of workpiece fights 

chatter (MW) 6 4 
Machine tool vibration. Neville Rieger 

(report) (chart) 11-65-74 
Multi-exposure shows effect of vibration 

on machine parts (cover) ll 
Spindle vibration can be eliminated with a 

lead-filled spindle. J.A. Waller (Pi) 10 


Vises 
Combination handle and hammer makes 
locking vise easier. R.J.D. Hill (PI) 
Impact hammer weight helps lock vise 
R.J.D. Hill (PI) 
Vise block bends angles. R.J.D. Hill (PI) 


Ww 


Washers — Easy way to fit washers 
K.N. Gupta (PI) 


Washing Machines (see Cleaning) 


Waste Dispose! 
Non-cyanide plating: no waste, good results 
(MW 


— without pollutants at Waring 
Products 


“Velding 
Analog computer helps contro! welding 

(MW) 

Apollo: Welding the Apollo spacecraft 

Arc welding aluminum (Ref Bi Sheet) 
(tables) 

pe unit welds special beam sections 
(MW) 


c - t- sues transport: welding tube for 
5 


Cc SA transport: more on tube welding 
Fran Ridgway 

CO, laser used in welding, cutting, drilling 
Studies (MW) 

Cryogenics help contro! weld warps (MW) 

ECM alloy can be weld-repaired (MW) 

Electron-beam welder is set up to weld a 
large titanium part for the Navy's new 
jet fighter (cover) 

EB welding cuts plane weight at Grumman 
Aircraft 

Electrosiag welding Welding the heavy ones 
Danie! Lea A 

Faster welds for the Saturn. George DeGroat 

5-axis NC welder speeds aerospace work 
(MW) 

Friction welds bi-metal rivets 

Giant electron-beam weider chamber works 
on pressure hulls, cylinders 

HF welder produces automotive trim 

Hot wire added to submerged arc (MW) 

Improved method cuts stee! with welding 
electrode (MW) 

Lack of porosity noted in welded copper 
alloy (MW) 

Laser welds tiny transistors in production 
use (MW) 

Magnetic field deflects arc 

msity (MW) 

Mass-production transition inserts bond 
Al and stee! (MW) 

Mi aes oxyacetylene 

azing (MW) 

Modular welder has separate, basic 
components (MW) 

‘69 outlook — Technical outlook: welding 
(report) 

a EB welder has a movable head 
(mW) 


increases 


Piasma arc joins foil as thin as 0.005 in 
(MW) 


Preheated platens aid large casting welding 


) 
Preheating for flash welds. Kaye Karle 
(P4) 


Proximity device, ultrasonic tester check 
NASA welds (MW) 

Sound waves indicate spotweid shear 
strength (MW) 

Titanium alloy tee shapes are resistance 
welded (MW) 





January to December, 1969 


Two special-application welding jigs 
F.L. Rush (Pi) 

Unbottied welding stations 

Vertical submerged-arc welding Heavy 
welding at 50 Ib hr 

Welding aluminum fuel cells for the M-551 
combat tank (table) 

Welding copper wire to nickel! wire (MW) 

Welding method winds and welds tubes into 
pipe (MW) 

Welding methods tested for high-yield steels 
(ww) 


Wheels (see Grinding) 


Winding 
Better spring winder. J.B. Johnson, Sr. (PI) Sept 


rican 
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Fixture allows long spring winding 
Kimberling (PI) 


Wire 
Wire lead trimmer for cable connectors 
A.T. Pippi (PI) 
Wire reinforced composites made by 
explosion (MW) 
Wire straightening. K.N. Gupta (P! 


Wrenches 
Finding wrench size (PI) 
Quick-change chuck wrench. Edward Lucas 
(Pi) 
Special chuck wrench for large lathes 
H. Koslow (PI) 


(ed) Editorial. (MW) Manufacturing Week. (PI) Practical ideas 


(T) Trends 


x 


X-rays — An improved radiographic amplifier 
pane! (MW 


Z 


Gravity-cast zinc alloy, ILZRO 12. proves 
out 

69 outlook — Stee! output will drop as non 
ferrous output gains (charts) 

Vibratory finishing of zinc die castings 
J.B. Kittredge (Ref. Bk. Sheet) (chart 

Zinc forgings make debut on zinc ‘dream 
car’ (MW) 





A 


A-1 Hone Co. Finishing with flat honing Aug 
Aero - "—~ real Cap ho om do — except by 


aieghey ped Sone — Tried hollow 
or bearings? (table) Sept 
Allen and Associates. Are your machines 
loafing. J.F. Alien (charts & table) May 
Alliance Tool & Die Corp. Metalworking in 
America — Partners in precision Sept 
Allis- ope Manufacturing Co. Coding 
aphically. Dornbush & Eiche Aug 
pm. hain & Cable Co. Six tips on 
abrasive cutting. H.T. Biechele Aug 
American Standard inc. NC makes better 
boilers. J.L. Fread & others Oct 
Amforge inc. Who's afraid of EDM? 
G.N. Macdonald Dec 
Anaconda American 8rass Co. How to 
machine copper alloys. 7.F.G. Fitz 
Maurice (report) pete. 
Andrew Engineering | wil oe contours on 
cylinders. 8.C. Br Mar 
Argonne National pm Cold coolant 
for tough metals. P I. diegelneier Mar 
Armco Stee! Corporation. Tooling up for 
Stainless. W.C. Clarke Jr. (report) (tables) 
Arnold Engineering Development Center 
‘Seeing eye’ cuts mishaps for milling 
machine operators 
Arwood Corp., Cast-0- Matic Corp, Div 
Trimmings of diecastings, 2. A.J. Titone 
(Ref. Bk. Sheet) 
Atlantic 1 ~ Craft. Precision in an old 
shop. Charlies Emerson 
Your own plant: dream or nightmare? 
Your own plant: the start-up problems 


July 


June 


B&M Machine Co. Your own plant: dream or 
nightmare? 
Your own plant: the start-up problems June 
Babcock & Wilcox Co. Fundamentals of 
broaching. R.P. Cottrell (report) (tables) Dec 
—7 an hole spacing. George Schaffer May 
Barnes, & John Co. Transfer line 
memorizes’ job. Clay & Long 
Bedok Precision Machine Co. Your own plant 
dream or nightmare? 
Your own plant: the beg — 
Bendix Corp. Building ry ‘Meet or the C-5 
Meyers & Brosheer 


on Automation & Measurement Div 
Plunge grinding of 1D forms 

Bendix Corp, industrial Metrology Div 
Measuring roundness in place 
FW. Witzke 

Bethlehem Stee! Co. Analysis of too! stee! 
failures. C.S. Azzalina (Ref. Bk. Sheets) 
1. Sept. 8-133, 

Hot-work tool steels. J.J. McCarthy (Ref 

Bk. Sheet) (table) 1 

Blanchette Co. Local ‘bureau of standards 
Charles Emerson 

Boeing Co., Wichita Div. Specials on very 
short order. H.8. Buchanan 

Borg-Warner Corp, Pesco Products Div. NC 
at the high school level 

Budd Co., Polychem Div. Cutting thermoset 
composites (charts) 

Bunker-Ramo Corp. NC maintenance gets 
easier. R.P. Bloss. 

NC under NC. test 


Cc 


Carpenter Stee! Co. Machining core irons and 
magnetic alloys. W.S. Eberly (Ref. Bk 
Sheet) (table) 

Cast Masters, Div. of Latrobe Steei Co. Cast 
tooling gets better. G.D. Stutzman 

Cincinnati Milling & Grinding Machines 
Grinding wheels rev up 

Shoe-type centerless grinding 

Clar Fan Co. Urethane dies form an airfoil 

verett Dowdy 


can 
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COMPANY INDEX 


(includes only feature articles) 


Cleveland Stee! Container Corp. Your own 
plant: dream or nightmare? 
Your own plant: start-up problems. 
Your own plant: the technical problems 
Your own plant: the people problems 
Cogmatic Machines. Torches cut cost of 


teeth. T H 
ial speeds NC drilling 


Collins Radio Co. * 
James P. Wiles 

Cone Automatic Machine Co. A new concept 
in chuckers 

Crane Co. New concept in valve output 
Brosheer & Emerson 

Cross Co. Computer monitors assembly line 
for auto calipers 

Floating pallet aids assembly 


D 


Danly Machine Corp. Punch and die 
clearances. H.R. Hugo (Ref. Bk Sheet) 
1, May 19-163, 2. June 2-115, 3 

De 8eers industrial Diamond Div. Grinding 
steel with diamonds. J.J. Dwyer Jr 

Diamond Products, Diamond for grinding 
wheels. R.B. Massad (Ref. Bk. Sheet) 

Dick, A.B. Co. Save with plunge belt grinding 

DoAl!l Co. Understanding whee!-dress 
Lincoin Piotrowski (table) 


Electronics Semi-Conductor Corp. New look 
at diamonds. Charles Emerson 

Ex-Cell-O Corp, Micromatic Hone Div 
Combination line builds hydraulic pistons 


F 


FMC Corp's Northern Ordnance Division 
Vertical submerged-arc welding: Heavy 
welding at 50 Ib/hr 

Federal-Mogu! Corp. Hot forging PM parts. 

FIGHTON Inc. ‘Black capitalism’ at work 
Rochester's FIGHTON Inc 

Finki, A & Sons Co. Controls improve on 
forgings. C.W. Fink! 

Vacuum makes better steels 

Ford Motor Co. Ceramics bore engine blocks 
at Ford Motor. 0.8. Dobbins 

Fordax Inc Mini-computerized managing 
C.J. Kotsaftis 

Foster Precision Machinery Your own plant 
dream or nightmare? 

Your own plant: start-up problems 


G 


Gay Lee Products. Your own plant: dream or 
nightmare? 
Your own plant: start-up problems 30 
General Dynamic’s Fort Worth Div. NC mills 
digitize own tapes 29 
General Electric Co. The AM award - 
William W. Gilbert 
Even the elephants look up! 800-ton gantry 
mill will soon start to work on large steam 
turbine components 28 
A postprocessor personified. R.A. Thomas lb 
Machine tool vibration. Neville Rieger 
(report) (chart) 
Welding the heavy ones. Danie! Lea 
Genera! Motors Corp., Chevrolet Motors Div 
Automatic balancing at Chevy F 24 
Gw’s Ly my Division. Cold haaing gets 
hot. Rupert Le Grand. 28 
General Motors Corp’s Oldsmobile Division 
Faster crankshaft 
Gestetner Ltd. Fast diecasting on a vertical 
Giddings & Lewis Machine Tool Co Videotape 
teaches machine operation 
Gleason Works. Hypoid pinions in jig time at 
Gleason's ‘production center’ 
Gourdine Coating Systems, inc. Spray coating 
with electrogasdynamics pt 
Grumman Aircraft —_—_ €6 


welding cuts plane wei Dec 


(ed) Editorial. (MW) Manufacturing Week. (Pi) Practical ideas 


104 
60 


29-66-84 


% 
73 


11-65-74 
7 ®R 


101 


(T) Trends 


Janwary to December, 1969 


H 


Head Ski Co. Ski making: Pacing the ski boom 
The — Machine + A new way to feed 
tools 
Heinze, MP lachine™ Co _ forming plastic 
s. Rupert Le Grand 
Hewlett-Packard Corp Metalworking in 
America 
‘Management by wandering around 
Drosse! & DeGroat 
Hobart Brothers Co. Welding the heavy ones 
Daniel Lea 
Honeywell inc. For faster vibratory finishing 
mechanize! Lutes & Wright 
back dies speed forming. John 0. 
nz & others 
While the operator's away... pocket g t 
stops NC machine instantly in case o! 
mishap. Schultz & Jensen 


IT Research institute. A close look at surface 
finish. Dr. 0. Johar 
industrial Scientific Co. Your own plant 
dream or nightmare? 
Your own plant: the technical problems 
Ingersoll Milling Machine Co. Welding the 
heavy ones. Danie! Lea 
inter Industries. Your own plant: dream or 
nightmare? 
Your own plant: the business problems 
Interlake Stamping Corp. Your own plant 
dream or nightmare? 
Your own plant: the business problems 
Your own plant: the technical problems 
IBM. Ultrasonics grind square holes. 


K 


K&G Instrument Co. Your own plant: dream 
or nightmare? 
Your own plant: the people problems June 
Kearney & Trecker Corp. DNC with dual 
computers. Kirkham Bunce Aug 
Machining centers do turning. R.L. Hatschek Mar 
No need for a ‘bi hammer’ — NC-bent 
hydraulic lines fit the first time (tables). Nov 
Pallets speed NC setups. Robert Loeser July 
Koehring Corp. HPM Div. Press stamps 
plastics. Rupert Le Grand Oct 
Koyo Seiki Co. Blanks from maid gear bar 
Jiro Wakabayashi pr 
Krauss-Maffei Corp. Rotational molding of 
large parts 


L 


Lamb, Joseph Co. Borer is a center island in 
a dial indexer 

Lennox Industries. Welding aluminum fue! 
cells for the M-551 combat tank (tank) 

LTV Aerospace Corp. From orchards to 
aerospace. Marvin Reid 

Optimum cutter geometry. F.J. McGee & 

others (report) (tables) 

Litton Industries. Tip relief produced by a 

D.L. Bargeron (Ref. Bk. Sheet) 

1. Oct. 6-133, 2 

Lockheed-California Co. 3D probe checks NC 
work. George DeGroat 

Lockheed-Georgia. More on C-5A tube welding 
Fran Ridgway 


M 


MPC industries. Your own plant: dream or 

nightmare? 
Your own plant: the start-up problems 

Magnetic Head Corp. Building computer tape 
heads. Charles Emerson 

Malleable Founders Society. Machining of 
malleable and ductile irons. Heine & 
Ziatin (Ref. Bk. Sheets) (charts & tables) 

Dec. 15-97, 2 





January to December, 1969 


McDonnel! Aircraft Co. Taking a plunge in 
ONC. Carlson & Houston July 
McDonne!! Douglas Astronautics Co. Air pads 
work on rough floors. P.R. Robertson Dec 
Mechanical Specialities Co. Your own plant 
dream or nightmare? 
Your own plant: the business problems June 
Your own plant: the technical problems June 
Mechanical Technology Inc. A look at surface 
finish. Harold Adkins (chart) Sept 
Menasco Mfg. Co. Tricky tools build a giant 
jet. George DeGroat 
Metal-Skill Corp. Your own plant: dream or 
nightmare? 
Your own plant: the start-up problems June 
Metcut Research Associates inc. Are cutti 
indexes valid? Dr. John F. Kahles (tables) Sept 
Machining of malleable and ductile irons 
Ziatin & Heine (Ref. Bk. Sheets) (charts 
& tables) 1. Dec. 15-97, 2 Dec 
3M Co. Vibratory finishing of zinc die castings 
J.B. Kittredge (Ref. Bk. Sheet) (chart) Feb 
Mobi! Oi! Corp. Filter out NC downtime 
close attention to hydraulic fluid cleanli 
ness provides a valuable payoff 
C.F. Garney Aug 
Mohr, John & Sons. Vacuum makes better steels Dec 
Molins Machine Co. Shelves ‘System 24 Sept 
Moore Special Too! Co. Dividing a circle in 
millionths Mar 
Murray Way Corp. Save with plunge belt 
grinding June 


N 


National Connector Co. World’s oldest NC 
mill? E.S. Johnson 
Your own plant: dream or nightmare? 
Your own plant: the technical problems 
National Twist Drill & Tool Co. Compound 
angles — the easy way. F.M. Butrick (Ref 
Bk. Sheet) 
How to use half-round drills. F.M. Butrick 
North American Rockwell Co. Huge 747 jet 
reshapes a shop (charts) 
Welding the Apollo spacecraft 
North American Rockwell's Columbus Div 
Milling parts for ‘Bronco’ 
ar yams Too! & Die Co. Dual contro! for 
ies 
Northrop Norair. Foam dies aid stretch forming 
George DeGroat 
Numerical Control Associates. Automated 
data collection. R.1. Kraus 


oO 


Oerlikon italiana. Milling contours on 
cylinders. B.C. Brosheer 

Overly Manufacturing Co. Computer plotter 
aids NC punch programming 


P 


Perkins Ltd. Deburring auto parts with ECM 
Hawkins 
Philadelphia Gear Corp. Gear hobbing to 
close specs 
Picatinny Arsenal. Press assembly of smal! 
res 
Precision Metal Products Co. Pegboard 
controls contouring for job shop 
George DeGroat 
Puncheraft Inc. Punchmaker’s war on air 
pollution pays off 


Reliance Stee! and Aluminum Co. Stream 
lining material handling. George DeGroat July 
Revere Copper & Brass inc. Giant swager 
reaches US Feb 
Richards Micro-Too! Co. Your own plant 
dream or nightmare? 
Your own plant: the dream June 


S 


Scott-Fetzer Co. Sroaching a tough auto 
part. T.F. McGarry 
Sesco Inc. How to blank heavy strip 1. How to 
feed heavy strip. A.F. Lehmann 
Severdia Manufacturing Co. Your own plant 
dream or nightmare? 
Your own plant: the business problems 
Sherlock Machine Corp. Your own plant 
dream or nightmare? 
Your own plant: the nightmare 
Sipco Machine Company. Cutting accurate 
gears — fast 
Smith, A.O. Corp. Monitor boosts press output 
JS. Ross 
Sobe! industries. Get ready for plastic 
molding! Rupert Le Grand (tables) 
Sundstrand Corp., Aviation Div. Testing goes 
on tape. E.W. Giloy 
Sundstrand Machine Tool. Computer machining 
on line. Hermanson & Aramovich 
Machining ‘forgotten’ parts. Hermanson 
& Brosheer lo 
Superior Stee! Ball Co., Precision Specialty 
Ball Div. Keeping the odd bal! out 
device uses titanium carbide rolls 8 121 
Superior Tube Co. Smal! tubular parts 
R.E. Funk (report) (tables). 7-95-102 


T 


TRW Systems Group. Clearance hole sizes 
under true-position tolerancing 
C.P. Carr Jr (Ref. Bk. Sheet) (tables) 
Tapematic Inc. World’s oldest NC mill? 
Johnson 


Taylor-Winfield Corp. Trends in automation 
interviews with Lauri J. Murto and Edward 
P. Schneider 
Texas Instruments’ Government Products 
Division. NC helps solve skill! shortage 
Timken Roller Rearing Co. Donates complete 
shop to community self-help group 
Togliattigrad. ‘Cascades’ feed transfer lines 
W.A. Hawkins 
Russians hot up auto forging for Fiat 124 
Kar! Lacy 
Torco, inc. Bring on the girls! Torco, inc 
Georgia shop trains girls to solo on 
machine too! in less than four hours 
Torrington Manufacturing Co. Four slides for 
tubular parts. Loftus & Carison (report) 
(tables) Apr. 21 
Townsend Company's Cherry Rivet Div 
Friction welds bi-metal rivets Oct 
Tracer Corp. No can do — except by EDM 
George DeGroat July 
Ty-Mar Machine Products Co. Your own plant 
dream or nightmare? 
Your own plant: the beginning June 


U 


Unit Crane & Shovel Corp. Unbottled welding 
Stations 

US Army Weapons Command. What life for 
facing tools? Ist Lt. L.L. Lehn (chart) 

Urwick Technology Management Ltd. British 
consulting firm uses computer to pick 
NC machines 


V 


Valley Metal Products. Your own plant 
dream or nightmare? 
Your own plant: the people problems 
Volvo. Volvo of Canada builds assembly rate 


Ww 


Waring Products. Plating without pollutants 
Warner & Swasey Co. CUTS calls the NC 
turn. R.L. Hatschek (chart & tables 
Weatherhead Co. Welding tube for the C-5A 
Weldon Too! Co. Using miniature end mills 
T.A. Ribich (table) 
Western Gear Corp., Precision Products 
Division. Tooling for special gears 
George DeGroat 
Westinghouse Electric Corp. Low-cost 
computer runs the jee gamut 
Westinghouse Nuclear Energy Systems group 
Tooling up for nuclear power Aor 
Wheelabrator Corp. Lorco Div. A better shake 
for finishing. W.E. Brandt Apr. 21 
Wyman-Gordon Co Eastern Div How to order 
better forgings. O.F. Burbank (report) Nov.17-125-135 
Worthington Corp. Shaft gaging in place Jan 27 129 
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A 


Adams, F.A, inexpensive inner race retainer 
Adkins, Harold. A look at surface finish 
Albrecht, P. & others. Optimum cutter 


geometry 
Allen, Joseph F. Are your machines loafing? 
Aramovich, Lea P. & Allen E. Hermanson. 
Computer machining on line at Sundstrand 
Arora, R.L. Joining metal rods 
Ashburn, Anderson. About new directions 
After the mergers, what? 
Approach angle for the 70’s 
As we approach the crunch 
Can we be 7% practical ? 
Coarse words on fine tuning 
Death by investigation 
The facts in manufacturing 
To be expert and venturous 
From Parkinson to Peter 
Good politics, bad policy 
Hear! Hear! — Javits amendment to the tax 
bill 
Is fine tuning possible ? 
ts this your toolroom ? 
Just one week 
The next wave: still coming 
Not so fast, please - CAD CAM NC office 
in DOD proposed 
One key to the seventies 
Productivity not the goal? 
Risk and reward on your own 
Son of Technology Gap 
The smali, but perky, plant 
Three views of intercept 
To strike a better bargain 
Toward a manufacturing system 
The value of technology 
Which future for software ? 
Who needs the investment credit” 
Ashburn, oe & others. Paris unveils 
some surprise 
Azzalina, C.S. Anal Sis of tool stee! failures 
1, Sept. 8-133, 3b. 


Baer, Fred. A look at Red Bloc machine too! 
trade 
Bargeron, &. a. pesenet produced by a hob 
33 


Benard, L F. Modified screwdriver drives 
small brass screws 
Solder adds rigidity to too! setup 
Berg, Richard T. A new way to feed tools 
Berg, Richard T. & others. Paris unveils some 
surprises 
Barry, John. 1970 outlook stil! clouded 
Biechele, H.T. Six tips on abrasive cutting 


Blasioli, D.B. Tempiets added to smal! second- 


operation machines to allow duplicating 
contours 
Bloss, R.P. NC maintenance gets easier 
Bradley, N. Machining counterbores in flanges 
New carbide inserts ground from old 
Brandt, Wiiliam E. A better shake for finish- 


ing 
Brewster, George F. Simple clamp holds thin 
materials 


ept 


Sept. 


May 


Aug. 
July 
June 
May 
Dec. 
Sept. 
June 
Aug. 
Qct. 
Nov. 
Dec. 
Feb. 
May 
Oct. 


Feb. 
Dec. 


J 
Brosheer, Ben C. Milling contours on cylinders 
uM 


NC time for hire 

Brosheer, B.C. & Charles Emerson. New con- 
cept in valve output 

Brosheer, B.C. & A.E. Hermanson. Machining 
‘forgotten’ parts 

Brosheer, B.C. & C.W. Meyers. Building big 
feet for the C-5 

Bunce, John P. & Edward E. Kirkham. DNC 
with dual computers 

Buchanan, Howard B. Specials on very short 


order 

Burbank, 0, Frank. How to order better 
forgings 

Burdett, Harold. Lathe attachment guides too! 
bit through arc to achieve perfect radii 

Butrick, Frank M. Compound angles — the easy 


way 
How to use half-round drilis 


Cc 


Carlson, R.D. & G.E.Houston. Taking a plunge 


in DNC. 

Carison, R.E. & J.F. Loftus. Four slides for 
tubular = 

Carr, Clyde P. Jr. Clearance hole sizes under 
true-position tolerancing 


May 
Sept. 


Nov.17-125-135 


Mar. 


July 


Nov. 


July 


10 167 


“469 
17 117 


28 «(84 


Apr. 21-161-169 


Chauhan, B.S. Radius checking gage and —a 4 


Clark, Stanley. Setscrews on shafts 
Substitute Easy-Out 


July 
Mar. 


27 163 
15 104 
28 121 
10 168 


AUTHOR'S INDEX 


16-87-94 


Clarke, W.C. Jr. Tooling up for stainless June 
Clay, L.D. & F.J. Long. Transfer line 
‘memorizes’ job Sept. 
Cottrell, Richard P. Fundamentals of broaching Dec. 
Crawtord, Harold. Hole-to-hole gage sets up bolt 
circle 
V-block ener rounds and tube 
Creighton, E. Left-hand, right-hand too! holder 
Squaring up angle plate Mar 
Cronan, W.C. & others. NC makes better boilers Oct. 


D 


DeFeo, Aldo. Fixture clamps under dril! 
spindle and indexes part 120° with little 
time loss 

DeGroat, George. ECM deburring-with graphite 

Faster welds for the Saturn 
Foam dies aid stretch forming 
No can do — except by EDM 
Pegboard controls contouring for job shop 
Streamlining materia! handling 
3D probe checks NC work 
Tooling for special gears 
Tricky tools build a giant jet 
Tried magnesium drill jigs ? 
DeGroat, George & Maggie Ralston Drossel. 
Metalworking in America — ‘Management by 
wandering around’ 

Dobbins, Donald B. Ceramics bore engine 
blocks at Ford Motor 

Dornbush, E.H. & F.M. Eiche. Coding parts 
raphically 

Dowdy, Everett. Urethane dies form an airfoil 

Drossel, Maggie Ralston & George DeGroat. 
Metalworking in America Management by 
wandering around’ Fe 

Dryere, Pablo. Fastening split-<die sections Nov. 

Rapid wire-cutoff dies Apr. 

Duchoviner, Marvin E. Air cylinder can be used 

to fill in as an emergency punch press 
Floating holder avoids tap breakage 
Steeping setup blocks 
Tool measures angles in degrees 
Too! measures outside radii 
Tuming shafts on flats 

Dunn, R.W. Punch eliminates turning 

Dwyer, John J. Jr. Grinding steel with 
diamonds 


June 


July 
Jan. 


Jan. 
Dec. 
Feb. 


Mar. 
duly 


Nov. 


ug. 
Nov. 


Jan. 
Feb. 
Feb. 
Apr. 
Nov. 
Mar. 
Jan. 


June 


Eberly, W.S. Machining core irons and mag- 
netic alloys 

Eiche, F.M. & E.H. Dornbush. Coding parts 
graphically Aug. 

Emerson, Charles. Building computer tape 
heads Sept. 


Computers for transfer lines Apr. 
Local ‘bureau of standards’ May 
New look at diamonds July 
Precision in an old shop — Atlantic Master 
Craft 
Emerson, Charles & B.C. Brosheer, New con 
cept in valve output 
Evanson, George & others, Piggyback dies 
speed forming 


Jan. 


Aug. 
May 


June 


p 


Faille ame. Square-stock head supports 
lathe w 
Fehely Frank ‘ Bal! bearings improve lathe 
attachments June 
Dimple punches help quick assembly Sept 
Foolproof reaming for pin fits Nov 
Multipurpose step blocks for lathe locate 
Carriage for shouldering work Oct 
Tips on operating a worn lathe Dec 
Tubular hole cutters can be fast-cutting 
accurate, and easy to use Apr 
Work bench attachment May 
Feliszak, D.|. How to check lengths for NC 
tools Sept 
Finkl, Charlies W. Controls improve on forgings Nov 
Fitz Maurice, T.F.G. How to machine copper 
alloys June 
vanes, Save US pushes Japan to ease trade 


Nov 


Fread, J.L. & others. NC makes better boilers Oct 
Funk, Robert E. Smal! tubular parts Apr 


G 


Gabriele, John Jr. Machining polyfoam May 
Gamey, C.F. Filter out NC downtime — close 
attention to hydraulic fluid cleanliness 


provides a valuable payoff Aug 
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19 169 


25 115 


(T) Trends 


January to December, 1969 


Garrolini, Mario. Indicator adaptor speeds 
switching from cutter 
Shock absorber helps grind thin rods 
Giloy, E.W.. Testing goes on tape 
Goldstein, M.J. Forming for finish 
Goulet, Ernest J Attachment extends a mike 
Gage pins held neatly 
Grinder files down ram even with press 
again 
Keeping sheared burrs equal 
Screw becomes air cushion 
Stretching blanking strip stock saves on 
punch and die wear 
Gupta, K.N. Easy way to fit washers 
Locating gage for stepped shafts 
Quick handling for screws 
Wire straightening and threaded bolt 
holding 


H 


Hatschek, R.L. Computer uses stressed at 


orum 
CUTS calls the NC turn 
Machining centers do turning 
NC at the crossroads ? 
NC plants in metalworking 
Taming the computer 
Hawkins, W.A. ‘Cascades’ feed transfer lines 
Deburring auto parts with EC 
Memory runs heat-treat lines 
Heine, Hans J. & Norman Ziatin. Machining of 
malleable and ductile irons 1. Dec. 15-97 


2 

Hermanson, A.E. & L.P. Aramovich. Computer 
machining on line at Sundstrand 

Hermanson, A Brosheer. Machining 
forgotten’ parts 

Higgins, Fred L. Effect of stock on bend 


quality 
Hill, Robert J.D. Ball fixture grips tube for 
milling flats 
Bolt jig holds headed pins in lathe 
Combination handle and hammer makes 
locking vise easier 
Deburring tool in tailstock works quickly 
Extra stock saves heat-treat distortion 
Impact hammer weight helps lock vise 
Key holder speeds production-chuck output 
Quick multiple bal! fixture 
Tap-wrench fixture supports dowel pins 
Too! drop pad saves a mess 
Vise block bends angles 
Hogg, Tony. Torches cut cast of teeth 
—— is E & RD Carlson. Taking a plunge 
in Ju 
Hugo he R. Punch and die clearances 1 
May 19-163, 2. June 2-115, 3 June 
Hutter, John. Spotting punch aids die assembly Mar 


Ingersoll Robert. Red Bloc machines at 
Leipzig 


J 


Jensen, C. & R.D. Schultz. While the operator's 
away July 
Johari Or Om. A close look at surface finish Dec 
Johnson, Earl S. World’s oldest NC mill ? May 
Johnson, James B. Sr. Better spring winder Sept 
Jones, Ernest. Accurate angle setting Aug 
Corner finder block works in miller Aug 
Groove rolling tool Dec 
Guide pins for die setting Dec 
Right-angle cutter chops extrusion Aug 
Support saves drillin: Dec 
Third slide for cutoff improves hand screw 
machine Oct. 
Torque handle limits force at drilipress Oct 
Josephs, Henry. Cleaning rusted drills June 


K 


~~ Paul. Boring too! from cutter 
easuring trick 
Rough-setting chuck jaws 

Kahles, Or. John F. Are cutting indexes 
valid? 

Kahn, William. Roller cutters on flycutter 
machine metal washers and discs. 

Karle, Kaye. Preheating for flash welds 

Kause, Albertus J. Combination back-up and 
alignment blocks 





January to December, 1969 


Kimberling, D.F. Close machining with C 
clamps 
Fixture allows long spring winding 
Fixture holds boring bar in tooling block 
Special tooling block provides fast changing 
for Morse taper shanks 
Kirkham, Edward E. & John P. Bunce. DNC 
with dual computers 
Kittredge, J.B. Vibratory finishing of zinc die 
castings 
Koslow, H. Aluminum cups formed on turret 
lathe 
Chamfering short tubes 
Cutting oi! supply mounted right on drill 
press 
Micrometer-type gage scribes from edge of 
stock in layout operations 
Slotting screws in a milling machine 
Special chuck wrench for large lathes 
Kotsaftis, Charles J. Mini-computerized 
managin 
Kraus, Robert |. Automated data collection 
Kuzma, Frank & others. Piggyback dies speed 
forming 


L 


Lacy, Karl. Russians hot up auto forging 
Lang, Ruby J. O-ring pressure plate 
Lea, Daniel. Welding the heavy ones 
Leavitt, B.J. Tool centers vise when drilling 
around stock 
Le Grand, Rupert. Cold forming gets hot 
Cold forming plastic parts 
Fancy plastics by the millions 
Get ready for plastic molding! 
How to blank heavy strip 2. Blanking and 
drawing 3/8-inch strip 
Press stamps plastics 
Lehmann, Albert F. How to blank heavy strip 
1. How to feed heavy strip 
Lehn, Ist Lt. L.L. What life for facing tools 
Lenz, John 0. & others. Piggyback dies speed 
forming 
Lew, Abraham. Stee! balls equalize fixture 
pressure 
Loeser, Robert. Pallets speed NC setups 
Loftus, J. F. & R.E. Carlson. Four-slides for 
tubular parts 
Long, Ballard E. Flush holes in electrodes 
Long F.J. & L.D. Clay. Transfer line 
memorizes’ job 
Lucas, Edward. Quick-change chuck wrench 
Lutes, Frank & Frank Wright. For faster 
vibratory finishing mechanize ! 


M 


Macdonald, Grant N. Who's afraid of EDM 
Martin, Alvin. Quick way to EDM holes 
Massad, Robert B Diamond for grinding 
wheels 
McCalla MN. & others. Optimum cutter 
geometry 
McCarthy, J.J. Hot-work tool steels 1 
McGarry, T F. Broaching a tough auto part 
McGee, F J. & others. Optimum cutter 
geometry 
McLaughlin, Clint. Cutoff-saw gage meaures to 
within 18 in 
Drillpress cuts fiber discs 
Fixture holds screw for cross-drilling 
Flat-milling attachment for turret takes 
light cut in brass stock 
Indexing rotary tool for a press pierces 
radial holes in spun bow! 
Lathe attachment holds part for smooth cut 
off 
Milling-table clamps for big jobs 
Multiple-spindie drill head operated in lathe 
tai lstock 
Pulley-mounting tools help locate keyway 
Quicker drill changing 
Tapping setup mounted on a punch press 
Templet speeds band saw cutting 
Thread chaser cuts a clean, sharp knurl 
Meyers, C.W. & B.C. Brosheer. Building big 
feet for the C-5 
Michener, Robert. Simpler primary stop for 
progressive dies 
Miller, H. Add hex-drive to tap 
Drill conversion 


Mittler, K Bandsaw guide block takes several 
sizes 
Special ‘shim-punches’ handle different shim 
sizes 


N 


Novak. G J. Modeling clay in hole helps 
lift tap chips 


P 


Pheil, George D How to locate pin-holes in 
floats 
How to seal a small tube in a large vacuum 
chamber 
Six good ideas for handling shafts; or, how 
to keep out of trouble 
Phillips, Arthur L. Pros of programmed study 
Piotrowski, Lincoln. Understanding wheel 
dress 
Pippi, Albert T Retractable stop blocks main 
tain shearing accuracy 
Wire lead trimmer for cable connectors 
Pitman, Frank. Find any answer in 3 seconds 


Reid, Marvin. From orchards to aerospace 
Ribich, T A Using miniature end mills 
Ridgway, Fran. More on C-5A tube welding 
Rieger, Neville. Machine tool vibration 
Roberts, L.B. & others. NC makes better 
boilers 
Robertson, P_R. Air pads work on rough floors 
Ross, John S. Monitor boosts press output at 
A.0. Smith's Automotive Div. 
Rush, Frank L. Auxiliary rest aids toc! grind 
ing 
Beveled bushing guides dril! at an angle 
Clamping irregular work 
Dressing too! for grinder speeds work 
setup 
Faceplate plug simplifies work centering 
Gage sets back rail to variable settings 
Lathe tailstock stop 
Magnet locates tailstock for repeat drilling 
Piercing die assembly punches variable hole 
spacings in sheet metal panels 
Rubber cuts C’bore chatter 
Single-direction jaws for steadyrest are 
converted 
Soft jaw clips help locate work 
T-bolts for quick setup 
Two special-application welding jigs 


S 


Saindon, Leo J. Quick bends in plate 14 103 
Schaffer, George. Insuring good hole spacing 19 155 
NC and the computer ar. 10-145-153 
NC at the crossroads? 141 
The opportunity-cost game 
Schmidt, J. Annealing closed structures 
A hardening problem 
Improving grip in bar shears 
A practical pipe tool 
Schultz, R.D. & C. Jensen. While the operator’s 


away 
Selby, Max M. Tamper-proof two-hand switch 
control 
Slamer, Wil!iam. Bushing substitute 
Drill-test stand uses hydraulics to evaluate 
drill sharpness 
Magnet with drill bushing prevents 
drill-point wander 
Piumb-bob gage works as a level, and pro 
vides degree readings 
Toolmaker’s roller-type gage can operate 
from an existing bore hole 
Sleeper, BS. Test arbor checks spindle 
ae and concentricity on machine 
too 


s 
Smith, Sigmund V. Increasing capacity of a 
power hacksaw 
Spasink, G. Adjustable shoulder gage for 
shafts 


July 
Standard gun drill converts to carbide drills. May 19 
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Spinks, H F. Easy way to measure out cable 
lengths 
Too! turns and faces — right and left 
one setting 
Star, Jack. 1LO’s most happy Fellows. Jack 
tar 
Stouder, Lowell W. Operator ‘listens’ to feed 
rate to save cutting damage 
Strasser, Federico. Special ejector for second 
operation dies 
Stacked stamping makes square blind holes 
Wipe-down too! bends acute angle more 
precisely 
Wire gage for g 
Stutzman George D Cast tooling gets better 
Sullivan, Bertram. Extra milling clearance 
Sullivan, Michael. Paris unveils some 
surprises 
Sunder, J. Precision work support for turret is 
air-line powered for rotation 
Sutz, Frank H. Broken piercing punches 
detected 


Thomas, Richard A A postprocessor 
personified 
Titone, A.J. Trimming of diecastings, 2 


U 


Unger, F. Simple way to check gross tapers 


Vv 


Vandernoot, Harry. Product liability suits 
rising 


Ww 


Wakabayashi, Jiro. Blanks from rolled gear bar 
Wallace, Richard A Milling logarithmic spira 
teeth 
Waller, John A. Adjustments for double toc 
Clutching holder grips 1D for accurate 
workpiece holding 
Collet-type jig 
Drilling machine clamp turns 180° t 
both round and flat materia 
ey mandrel holds tubing for 
ree OD cut 
Extracting a ball race from a blind hol 
Loading heavy components on a | athe 
Locating workpieces with T-nuts 
Measuring an internal thread 
Metal cover protects collet chucks from fal 
ing chips on Fellows gear cutter 
Parallel strip adjusts part height 
Prevent chatter when turning thin walls 
Rack and pinion move backing plate t 
select punches for idling 
Recess gage transfers dimensions from ID 
out to end fitting 
Replacing ring-type chuck jaws 
Roller stop controls boring depth 
Rotating stop for a lathe slide 
Simple multi-start threading 
Spindle vibration can be eliminated with a 
lead-filled spindle 
Too! pulls dowels 
V-shaped jaws overcome clamp problem wher 
machining varied circular parts 
Water-cooled mandrel minimizes tube 
grinding distortion 
Wiles, James P. ‘Special’ speeds NC drilling 
Witzke, F W. Measuring roundness in place 


Z 


Ziegeimeier, Peter J. Cold coolant for tougt 
metals 

Ziatin, Norman & Hans J. Heine. Machining 
malleable and ductile irons 1. Dec. 15-97 
2 











